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Hysterosalpingogram with salpix Contrast Medium. 24-hour postinjection X-ray of same patient. 
With Salpix as your contrast medium, your gynecologic pa- 


now you see it now you dont 
tient needn't undergo the 24-hour postinjection x-ray usually 


CONTRAST MEDIUM 
required with iodized oils. Water-soluble Salpix leaves virtu- Salpix 





ally no irritating radiopaque residue to produce foreign-body TRADEMARK 
reactions, yet it provides the viscosity needed for adequate sacn cc contains: 


visualization. 


Contraindications: Contraindications to hysterosalpingography 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION - RARITAN, NEW JERSEY 08869 
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Here's the complete answer to 
improved radiographs: Pyne X-Ray's 
outstanding package of Fuji Film, 
Kyokko Screens, and Quality 
Assurance Program. 


Fuji Film is your No. 1 value for its d 
exceptional contrast, latitude, reso- 

lution with low fog level, and high diag- 

nostic quality. 

Kyokko Screens are technically unmatched 

for providing higher speed without compromise 
to superior resolution. 

Quality Assurance Program developed by Pyne 


X-Ray has set a new standard in providing technical 
assistance to insure consistent radiographic quality. 


For details, call your nearest Pyne X-Ray representative. > KYOKKO 2 
QUALITY PRODUCTS PLUS PERSONAL SERVICE : 
Distributed throughout the U.S. 


PYNE -RAY CORPORATION fonn Av PORti Meu Mus 


20 North Avenue 1211 West Norwood Avenue 
Larchmont, New York 10538 Itasca, Illinois 60143 Glendale, California 91204 
(914) 834-4567 (312) 773-3360 (213) 240-0280 











For double - contrast 
examination of the colon. 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 


First, the barium sulfate formu- 
lation. Our Liquid Polibar (5696 
w/w) is a bubble-free, non-pre- 
cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 
on its consistency. 


The second concern is with the 
proper apparatus. The E-Z-EM 
system is unique in that 1/2" lumen ! | ON ! 
tubing attached to the enema bag is Meteo pda s SE ADAC Nexura in 
utilized — for freer, more uniform flow. Film courtesy of Richard Palmer Gold M.D. Columbia Presb. Medical Center N Y 
Miller Air Retention Tip, with or without 


optional cuff completes the system. f 





A total system for ease of administration E-Z-EM 7 Portland Ave. 


and consistently reliable radiological results. Westbury New York 11590 
For additional literature, write: a (516) 333-8230 


178 
International Affiliates: E-7-EM Rooster B. V., Infirmeriestraat 6-8 Rotterdam 16, Netherlands « 
E-Z-EM De Mexico. S A de C V.. Calz. Azcapotzalco La Villa No 882. Zona Industrial Vallejo Mexico 16 D F 


^ clear. clean colon 


Prepliqud 


(standardized extract of senna fruit) 





versatile bowel evacuant for diagnostic procedures 



























































'" Versatile in indications Versatile in administration 
May be used prior to: May be used: _ 
G.I. radiography | Alone, ina single dose __ i 
Urologic radiography "Alone, in divided doses, particularly in elderly or 
dnns — debilitated patients EL 
———À — | With adjunctive use of citrate of magnesia, laxative 
| Sigmoidoscopy = | | suppositories and enemas, as required 
| Other diagnostic bowel procedures p _As part of other regimens, such as hydration 





X-PREP Liquid is formulated specifically for effective bowel evacuation prior to diagnostic procedures. 

It induces peristalsis through virtually colon-specific action. X-PREP Liquid has been found effective in 
cleansing the colon for diagnostic evaluation in 95% of 749 patients prepared for barum enemas, intrave- 
nous pyelography, or colonoscopy.* Its pleasant taste meets with high patient acceptance, and its ease 

of administration is appreciated by the patient and nursing staff. 


Supplied: X-PREP Liquid (standardized extract of senna fruit) in 2% fl. oz. bottles (alcohol 7% by volume). X-PREP Powder (standardized 
senna concentrate) in 34 oz. containers. Now Available: X-PREP Bowel Evacuant Kit. Each kit contains: two SENOKOT® S Tablets (standardiz 
senna concentrate and cioctyl sodium sulfosuccinate), one bottle of X-PREP® Liquid 277 fl. oz., and one RECTOLAX™ Suppository (bisacodyl 

10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, and the correct time sequence of administering the above laxatives. 


Colonoscope, courtesy of Olymous Gray Pharmaceutical Co., Affiliate ee ne 


s The Purdue Frederick Company 
© Copyright 1978, Gray Pharmaceutical Co. Norwalk, CT 06856 
A9047 194578 
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A New Study Confirms... 


THE RS 


MAMMOGRAP 

SYSTEM INCREASES 
DIAGNOSTIC ; ......... 
ACCURACY 


Take a good look at the chart. You'll see 

the remarkable results of a study published by 

Dr. Edward A. Sickles, making a clinical 

comparison of 133 patients who received both 

conventional mammography and RSI Mag- 

nification Mammography. The results were 

confirmed with pathological diagnosis. o Ta 
This new study confirms just how accurate 

RSI Mammography really is. In fact, Dr. 

Sickles wrote in 1977, that magnification 

mammograms are "...clearly superior both /2 EQUIVOCAL 

quantitatively and qualitatively to conven- 

tional contact mammograms."! 








MAMMOGRAPHY 





41 BENIGN 


Diagnostic Accuracy in 
Mammographic Examinations? | 20 MALIGNAN T 
Clinical Data of Edward A. Sickles, M.D. | 
Assistant Professor of Radiology, University e 
of California, San Francisco 
Clinical Comparison of 133 Cases 

















RSI 
MAMMOGRAPHY 


32 BENIGN” 


6 EQUIVOCAL 


3 MALIGNANT 


32 BENIGN 


18 EQUIVOCAL 


22 MALIGNANT 


20 MALIGNANT 


One case reported as benign with RSI 
Mammography was determined to be 
malignant on biopsy. 


„Out of 41 cases diagnosed as benign 
with conventional mammography, RSI 
Mammography determinęd that 3 of these 
cases were, in fact, malignant. In addition, 
with conventional mammography alone, 72 
cases were diagnosed as equivocal and direct 
magnification mammography (RSI System) 
was able to differentiate these as: 22 malig- 
nant, 32 benign, and only 18 remained ! 
equivocal. This revealing clinical comparison 
clearly shows that RSI Magnification Mam- 
mography increases the certainty in diag- 
nosis, decreases the time between examina- 
tion and confirmation, and may even reduce 
the need for biopsy. 

In a radiologic symposium presented in 
New York City, Dr. Sickles remarked, "...in 
dealing with difficult cases, we considerably 
improved our diagnostic accuracy [with RSI 
Magnification Mammography].’? 

These more accurate diagnoses are the 
direct result of the capability of the RSI Mam- 
mography’s System to give you— 

« Clearer definition of mass borders 

* Improved image sharpness and resolution 

¢ Resolution of malignant microcalcifications 
often not discernible by conventional mam- 
mography 

« Delineation of trabecular patterns 

The RSI Mammography System offers hign- 
detail resolution in the magnification mode 
as well as the conventional contact mode. The 
superior image which results from the excep- 
tionally uniform focal spot provides a new 
level of confidence in the detection of breast 
cancer. 

For more detailed information on the RSI 
Mammographic System and a reprint of the 
study published by Sickles et al in 1977, 
please write or call, Radiologic Sciences Inc., 
a subsidiary of Pfizer Inc., 235 East 42nd St., 
New York, N.Y. 10017 (212) 573-7941. 


References: 1. Sickles, E.A.; Doi, K.: Genant, H.K.: Radiology 
1425-69-76, October 1977. 2. Sickles, E.A.: Microfocal Spot Mag- 
nification Mammography. Presented at a Symposium, New York 
City, June 1, 1978. 
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A subsidiary of Pfizer Inc., New York, N.Y. 10017 








Angiography a 
Each has its own special diagnostic advantages 
in this era of expanding imaging technology. 





Angiography and 
Elema-Schonander. 


For diagnostic specificity. 


While CT has proved to be a highly 


angiography, in many cases 


And, no matter what your angiographic app 


has a sheet-film changer to meet your requirements. 


PUCK Models: Where increased magnification, mobility, and compact- 
ness are important considerations, 20-film capacity PUCK Model film 
mmodate either 35cm x 35cm (14" x 14^) or 
They operate at film exposure rates of up 
ultaneous biplane mode. When biplane 
g, PUCK Models 


changers are available to acco 
24cm x 30cm sheet-fiim sizes. 
to 3 exp/sec in single plane or sim 
alternating mode is chosen to eliminate cross-foggin 


change film at 1.5 exp/sec. per plane. 
AOT-S Models: Six exp/sec, 30-film capacity Model AOT- 


are available for the same sheet- 


plane, or biplane simultaneous or alternating sequences. 


All Elema-Schonander sheet-film chang 
punch card control (PDA), and are equippe 
fiber reinforced plastic (CFRP) compression p 
attenuation, while maintaining 


sensitive diagnostic technique, 
_ is necessary to make a specific diagnosis. 
lications are, Elema-Schonander 


S film changers 
film sizes. They also can be used for single 


ers feature convenient, accurate 
d with a newly developed carbon- 
late that minimizes x-ray 
intimate film contact, year after year. 


Diagnosis: 

Angiofibroma involving Ethmoid and Sphenoid Sinuses. 

Clinical Data: e 

32 year old man with an eight month history of nasal concestion. 
CT Scan: 

A large soft tissue mass is noted in the nasopharynx extending. 
upward into the sphenoid sinus and distorting the normal airway. 
Destruction of the medial and posterior walls of the left maxillary 
sinus is noted. Following intravenous contrast infusion, slight con- 
trast enhancement is noted. 

Selective Right External Carotid Arteriogram: 

Study shows a highly vascular neoplasm in the nasopharynx 
extending upward into the sphenoid sinus The angiographic 
appearance IS typical for an angiofibroma. 


The external carotid artery was embolized following which the 
angiofibroma was surgically excised. 


* 
The arteriogram and the CT scan reproductions are both reduced 
to 79% of their original size. 


nd CT scanning. 








Call or write for brochures describing the PUCK and AOT-S sheet-film Biplane PUCK U24/30 installation 
r, Inc., 699 Lively Blvd., Elk Grove Village, IL on PUCKWOP 24/35 Universal Stands 


changers. Elema-Schonande 
60007. (312) 593-6770. 
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Amrad's new THV table literally obsoletes every 
horizontal radiographic table on the market—including, 
unfortunately, some of our own. “THV,” you see, 
standsfor Top Height Variable. 
mu *Touch a control and the top 
—— lowers to a comfortable, “please-sit- 
down" chair-height. Touch it again, 
and the top floats effortlessly back to a 
39-inch examination height, even with 
a 400-pound patient aboard. 

The desirability is obvious. Be- 
cause the THV table offers much more 
than just convenience. It adds a much 
needed margin of safety—completely 
eliminating the need for a hazardous 
footstool. It allows extended source- 
image distances of 55" or more— 
opening the way to many new tech- 
niques that were either not possible or 
awkwardly inconvenient before. 

And with today’s 
— spiraling costs, 
the Amrad THV 
table offers an 
important savings of 
time. After all, most 
of the time for an average proce- 
dure is spent positioning the patient. 
Procedures are often complicated by 
patient feebleness or incapacity— certainly a common 
problem in every radiographic facility. Throughout the 
day. extra people must be available to help the tech- 
nologist with those instances. 

But not with the Amrad THV 
table. An Amrad THV room allows 
fewer people to perform more 
examinations in less time. 

That high-volume capacity is 
augmented by the now-famous Amrad 
four-way floating top—the one that 
travels as far or farther in every dimen- 
sion than that of any other radiographic 
table—no matter what the price. After 
l j initial positioning, there is no possible 
i 
1 
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coverage, head to toe, side to side, 
that could require scooting or sliding 
the patient. 
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The table is augmented by the Amrad tubestands— 
the ones where the tube and vertical bucky combination 
goes all the way to the floor—allowing weight-bearing 
procedures to be handled with a minimum of dangerous 
and bulky platform accessories. And by the superb 
Craig-series of 600 MA generators—the ones with the 
small, remote-control console connected with low- 
voltage telephone cable. The ones that have earned a 
near-perfect record of reliability. 

And so Amrad’s new THV table makes possible 
the first radiographic room that is designed around 
people, instead of machines. Surprisingly, its not 
expensive— costing little or no more than obsolete 
tables. Phone collect for the name of your local Amrad 
dealer. 

And go sit down on the first radiographic table 
that kneels. 
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A Raytheon Company 


The common-sense people 
in x-ray 


2020 North Janice Avenue 
Melrose Park, Illinois 60160 
(312) 865-2600 
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Fast opacification | 


Maximal opacification of renal passages may begin as early as 

one minute following injection of Renovue-65 (lodamide Meg- 

lumine Injection) and within five minutes after start of infusion of 
& Renovue-DIP (lodamide Meglumine Injection 2496). 


High contrast density 


lodamide meglumine produces dense opacification of 
calyces, renal pelves and ureters. 


Rapid urinary excretion 
Contrast medium is excreted essentially unchanged in the 


urine, principally by glomerular filtration, but at least one-third IS 
secreted by renal tubules. 


In 


Squibb & Sons 


6)1978 E.R 








Renovue-65 
lodamide Meglumine Injection 


65% iodamide meglumine with approximately 
30% (300 mg/ml) organically bound iodine. 
Available in 50 ml single-dose vials. 


Renovue-DIP 
lodamide Meglumine 

Injection 24% 

Useful when routine pyelography would not be 
expected to be, or has not been, satisfactory for 
diagnosis 

2496 iodamide meglumine with approximately 


1196 (111 mg/ml) organically bound iodine. 
Available in 300 ml single-dose bottles 








See next page for brief summary 


SQUIBB 


‘ e. 
"RENOVUE*-65 
-odamide Meglumine Injection 
"tenovue*-DIP ' " 
*9damide Meglumine Injection 24% 








SESCRIPTION: Renovue-65 (lodamide Meglumine Injection) and 
*ignovue-DIP (lodamide Meglumine Injection 24%) are radiopaque 

rographic contrast agents supplied as sterile, nonpyrogenic, 
.Queous intravenous solutions. Renovue-65 provides 6595 
*»damide meglumine with approximately 30% (300 mg/ml) organi- 
lly bound iodine with 0.01% edetate disodium as a sequestering 








meglumine with approximately 11.1% (111 mg/ml) organically 
sound iodine with 0.00368% edetate disodium as a sequestering 
. abilizing agent. Renovue-DIP contains approximately 0.0046 mg 


L-3 





9SARNINGS: Because of the great possibility of producing transient 

. fatal renal failure, a definite risk exists with excretion urography in 

atients with multiple myeloma. The risk in these patients is not a 

@ntraindication to the procedure; however, avoid dehydration in 

„aparing these patients since this may predispose to precipitation 
protein in the renal tubules. 

“Administer radiopaque materials to patients known or suspected 
have pheochromocytoma only if the physician deems that the 





WECAUTIONS: General—Since all procedures utilizing contrast 
ia carry a definite risk of producing side effects, carefully eval- 
“2 the risk-ben@fit factor before undertaking a procedure be- 
se life-threatening and fatal reactions may occur without warn- 
Constantly have available a fully equipped emergency cart (or 
ivalent supplies and equipment) and personnel competent in 
9gnizing and treating all degrees of adverse reactions to the 
.4 orto the procedure. Immediately discontinue administration of 
Contrast agent if a serious reaction occurs. Keep competent 


ase 





“ne preparations should be postponed following the recent in- 
~on of cholecystographic agents. Exercise caution with use of 
“ast media in severely debilitated patients and in those with 
ed hypertension. Consider the functional ability of the kidneys 
^e injecting iodamide megiumine preparations. Bear in mind 
—-ossibility of thrombosis or other complications due to mechan- 
‘auma of the intravenous procedure. Collect urine before or two 
re days after administration of the drug since contrast agents 
sere with some chemical determinations made on urine speci- 
... Perform PBI and radioactive iodine uptake studies, if such 
“dicated, prior to administration of the drug since iodine- 
mining contrast agents may alter thyroid function test results. If 
¿łan antihistamine for premedication or treatment of an adverse 

on is considered, recognize that admixture of an antihistamine 
4 contrast agent may result in a precipitate; because of this. 





-ontrast agent. Use of a diuretic prior to the examination in order 
srease the urinary concentration of the contrast agent is not 
sible; dehydration may predispose to a greater incidence of, or 
severe, reactions. Consider the increased osmotic load asso- 


" with drip infusion pyelography in patients with congestive 
failure: the diuretic effect of drip infusion pyelography may 





e 
hinder assessment of residual urine in the bladder. Do not exceed 
recommended rate of infusion (appropriate volume infused in ap- 


proximately 10 minutes) of Renovue-DIP (lodamide Meglumine In- 
jection 24%). 


agent warrants special attention and may predict more accurately 


0.5 to 1.0 ml of the preparation prior to injection of the full dose; 
however, the absence of a reaction to the test dose does not pre- 
clude the possibility of a reaction to the full diagnostic dose. Should 


Usage in Pregnancy-—No teratogenic effects attributable to 
lodamide meglumine preparations have been observed in mouse, 
rat, and rabbit reproduction studies. Safety for use during preg- 
nancy in humans has not been established. Although there is no 
Clearly defined risk, the possibility of infrequent or subtle fetal dam- 
age cannot be excluded. lodamide meglumine should be used in 
pregnant women only when clearly needed. 
Pediatric Use—— Safety and effectiveness for pediatric use have not 
Deen established. 
ADVERSE REACTIONS: In clinical studies, adverse reactions oc- 
curred in approximately 9.5 to 13% of patients. Nausea and/or 
vomiting, urticaria, pruritus. a rise or fall in blood pressure, sneez- 
ing, and sensation of warmth occur most frequently (individually 
occurring ata frequency of approximately 1 to 5% and usually mild). 
he following occur less frequently: generalized flushing, lacrima- 
tion, headache, edema of the eyelids, coughing, retching, bitter or 
metallic taste, pharyngeal burning sensation, nasal congestion, 
hoarseness, sweating and weakness, malaise, perianal burning 
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sensation, pain and erythema at injection site due to faulty tech- 


chymoses around injection site due to faulty technique, vein cramp, 
phiebitis and cellulitis fol- 
oteinuria, hysterical reac- 


tinuation of injection of Renovue-65 (lodamide Meglumine Injection) 
or infusion of Renovue-DIP (lodamide Meglumine Injection 2496). 

Severe reactions, which may require emergency measures. may 
take the form of a cardiovascular reaction characterized Dy periph- 
eral vasodilatation with resultant hypotension and reflex tachycar- 
dia, dyspnea, agitation, confusion, and cyanosis progressing to 
unconsciousness. Cardiac arrest, ventricular fibrillation, cardiac 
arrhythmias, hypertension, temporary renal shutdown or other ne- 
phropathy may occur rarely. The histamine-liberating effect of an 
iodinated contrast agent may induce a reaction ranging in severity 
from rhinitis or angioneurotic edema to laryngeal or bronchial 
spasm and, rarely, anaphylactoid shock. 

For full prescribing information, consult package inserts. 
HOW SUPPLIED: Renovue-65 (lodamide Meglumine injection) is 
available in 50 ml single-dose vials. Renovue-DIP (lodamide Meg- 
lumine Injection 2496) is avqilable in 300 mi single-dose infusion 
bottles (designed to be suspended from an I.V. stand). 


G UIBB The Priceles#ingredient of every product 
Q is the honor and integrity of its maker. ™ 


(61978 E. R. Squibb & Sons, Inc. 658.501 
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Golden's Diagnostic Radiology Series 
RADIOLOGY OF THE HEART AND 
GREAT VESSELS, 3rd edition 


By Robert N. Cooley, MD, Professor of Radiology; and Melvyn H. Schreiber, 
MD, Professor and Chairman, Department of Radiology; both of University of 
Texas Medical Branch, Galveston. 





Fig. 517. Type I dissecting aneurysm (hematoma) with 
origin in the ascending aorta. (E) Injection into lumen. 
A large hematoma is seen in aortic wall (arrowhead) 
and the lumen of the aorta is narx wed. 









ompletely rewritten and updated, RADIOLOGY OF THE Normal Angiocardiogram. Cardiac Catheterizaton. Normal 
HEART AND GREAT VESSELS will soon be the corner- Ventriculogram. MEASUREMENT OF HEART AND GREAT 
stone of the radiologist’s working library as well as the one book VESSELS. GENERAL SYMMETRICAL AND ASYMMETRI- 
heart and chest specialists will curn to for method, technique, CAL CARDIAC ENLARGEMENT— CHANGE IN SIZE OF 
and interpretation in the roentgenologic study of the heart and SPECIFIC CHAMBERS—ABNORMAL PULSATIONS. 
great vessels. DISEASES OF PULMONARY VASCULAR SYSTEM: Anat- 
e the authors cover every facet of both acquired and congenital omy & Physiology. Obstructions. Dilatation. Alterations in 
heart disease from clinical, anatomical, and radiologic points Vascular Permeability. Intralobar Sequestration. RHEUMATIC 
of view. HEART DISEASE: Acute Rheumatic Carditis and Valvulitis. 
e the style is succinct and to the point. Chronic Rheumatic Heart Disease. Mitral Valvular Disease. 


Aortic Stenosis and Calcific Aortic Stenosis. Combined or Mul- 
tiple Valvular Disease. Radiologic Changes after Surgery. CON- 
precision and clarity. GEN ITAL ANOMALIES: Classification. Obstructions. Abnormal 
the illustrations are carefully labeled with clear, helpful legends. or Persistent Openings Between Right & Lef- Sides of Circulation. 
e the excellent bibliography allows quick and easy reference and Congenital Malpositions of Heart or Cardiac Chambers. Anom- 


has been updated to include the latest work in the specialty. alies of Great Vessels without Significant Circulation Changes. 
HYPERTENSIVE HEART DISEASE: Cardiac Compensation. 


Isolated Left Ventricular Failure, Combined Lett and Right Heart 
Failure. Drug Effects. Hypertension with Nephritis. Bernlftim's 
| a Miet x Syndrome. ATHEROSCLEROTIC CHANGES: CORONARY 
T his new third edition, with its complete revision reflects the ARTERIOSCLEROSIS: MYOCARDIAL INFARCTION: 
( very latest developments in cardiac radiology, including HN Ansa. Heart Rupture. CORONARY 
the newest techniques of cardiography and nuclear imaging. i i 
RADIOLOGY OF THE HEART AND GRE AT VESSELS ARTERIOGRAPHY. CARDIOMYOPATHIES. SYPHILITIC 
is virtually the definition of the field. HEART DISEASE. MUCOID OR MYXOMATOUS CHANGES 
IN CARDIAC VALVES. TUMORS OF THE HEART. THE 


the 734 illustrations, nearly all radiographs, have been chosen 
as much for their interpretive value as for their outstanding 


e the rigid standards of the world-renowned reputation of the 
Golden's Diagnostic Radiology Series have been met with both 
radiologic expertise and excellence. 


CONTENTS HEART IN SYSTEMIC DISEASE: Endocrine Disorders. 
PROCEDURES: Fluoroscopy. Chest Films. Body Section Anemia. Nutritional Deficiency States. Rhythm Abnormali- 
Radiography. Cardiac Catheterization. ANGIOCARDIOG- ties. IMPLANTABLE CARDIAC PACEMAKERS. CALCI- 
RAPHY: History. Patient Preparation. Venous Angiocardiog- FICATION WITHIN HEART AND PERICARDIUM. 

raphy. Selective Angiocardicgraphy. Thoracic Aortography. TRAUMA TO HEART AND GREAT VESSELS. HEART 
CONTRAST SUBSTANCES: Toxicity. Factors Governing DISPLACEMENT. DISEASES OF THE PERICARDIUM. 
Injection. Injectors. Dosage. Reactions. EQUIPMENT: Cone- DISEASES OF THORACIC AORTA AND ITS BRANCHES. 
fluorographic. Film Changers. EMBRYOLOGY OF HEART VALVE REPLACEMENTS. Index. 

AND GREAT VESSELS: Interior of Heart. Blood Vessels. 

ROENTGENOLOGIC APPEARANCE: Contours and Topog- $$$ ——— — 


raphy of Normal Heart. Pulsations of Normal Heart & Great 


: December, 1978/676 734 illustrati $65.00 
. Vessels. Relation of Esophagus to Cardiovascular Contours. aia /676 pages/ 75^ illus ons/ 
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10 ; E mna cla: " TOLL-FREE TELEPHONE ORDERING 
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inMicro-Fex 
Technology 


Magnification techniques for 
all radiography . . . routine studies 
as well as special procedures 







L Power for stopping motion 
for penetrating thick body sections 


O Resolution for finest detail 
for several times magnification 


Available in these micro-focus x-ray tubes: 


Focal Spot Power 
Dynamax 78 .13/.6 10/57 KW 
Dynamax 78 .23/1.3 15/100 KW 
Dynamax 69 34. 1:2 10/100 KW 
Dynamax 68 .3/.6 13/35 KW 
Dynamax 68 .3/1.0 13/87 KW 
Dynamax 65 .3/.6 18/60 KW 


Biasing can be used to further improve resolution. 


The Machlett Laboratories, Incorporated 
1063 Hope Street 

otamford, Connecticut 06907 
Telephone: (203) 348-7511 


Machl tt hasthe puwer 








54-year-old male, referred for removal of retaaned common duct stones 
missed at prior surgery which included exploration of the common bile 
duct Four post-operative T-tube cholangiograms and two pre-operative 
Upper G |. series failed to show any of the pathological features that were 
subsequently revealed on the 4 5X magnification catheter cho- 
langiogram | above) 


These findings include (a) irregular shelf-like wall defect, irregular intra- 
luminal mass and mucosal destruction typical of malignancy. (b) soft 
tissue mass extending beyond the duct to compress adjacent duodenal 
wall; (C) compression and effacement of duodenal mucosa from tumor 
extension; `d) microcalcifications from chronic pancreatitis 





These radiographic features suggested the correct diagnosis of primary 
bile duct carcinoma with extension to the duodenal wall and associated 
pancreatitis, all documented at subsequent surgical resection 


These films were obtained with a Dynamax 78E x-ray tube with a dou- 
ble-biased micro-focal spot of 120 by 160 microns (FWHM measurement 
with a 10-micron pinhole camera) at 75 kW. FFD: 46" Instan- 
taneous output of 100 mA at 75 kVp was used. with 83 msec exposure in 
an angiographic type run to follow the dynamic flow of contrast medium 
through the ductal system This power capability allowed easy 
penetration of the abdomen of this 180 pound man, when used in 
conjunction with several different rare-earth screen-film combinations 
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Introducing the MOBIL XR: 
A revolutionary concept in X-ray systems 


Only the MOBIL XR hasa custom-designed 
cassette tunnel. 


It establishes and maintains the proper perpendicular 
relationship between X-ray tube and film cassette to 
provide optimum geometric positioning accuracy. 


Only the MOBIL XR is easy to clean and 


Siemens has taken the concept of mobile X-ray sys- 
tems and redesigned it from top to bottom. The result 
IS total freedom of positioning, exceptional maneuver- 
ability, and ease of operation seen only in the 

MOBIL XR. 


Only the MOBIL XR simplifies positioning. 


Its innovative flexible extender arm 
provides a height and distance 
capability over and above any other 
mobile X-ray system. Without mov- 
ing the unit from the foot of the 
patient's bed, the operator can 
easily maneuver the X-ray tube 
housing into any position. includ- 
ing lateral. Typically, at a bed height 
of 32 inches, the MOBIL XR will 
allow a 60-inch Source-image dis- 
tance. No other mobile unit can 
offer this capability. 

Only the MOBIL XR has complete 
computerized organ programming. 
By simply activating the push- 
button controls, the operator can 
select specific organ programs, 
reprogram the unit for specialized 
application techniques, or switch 

to manual settings. And for func- 
tional security, a digital readout 
displays the Kv, mAs. and battery 
condition of the unit. 








keep aseptic. 

That's because its design is free of 
Corners, ridges, and hidden 
Surfaces. Bacteria has no place 
to hide on the smooth fiberglass 
body of the MOBIL XR. 

The Siemens family of mobile 
X-ray units extends beyond the. 
MOBIL XR to include the 
KONDIAMOBIL 125 and the 
SIREMOBIL 2U. All are products 
of the quality engineering that 
reflect Siemens standard of excel- 
lence in the field of radiological 
equipment. 


For further information, please 


contact your local Siemens Repre- 


sentative or Siemens Corporation. 
Medical Systems Division. 

186 Wood Avenue South. Iselin, 
New Jersey (201) 494-1000. In 


Canada: Siemens Canada Limited. 


P.O. Box 7300, Pointe Claire 
730P Q. 
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engineered to radiologic excellence 





For Double Con trast Stomachs, Use 





E-Z-HD 


High Density with High Fluidity 


Barium Sulfate for Suspension 


NOTE THE ANTRAL POLYP ( 
Film, courtesy of Robert E Ko 





ARROW) AND THE LACELIKE A 
ehler. M D Washington University, Dept. of Radiology, St. Louis Missouri 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 


Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae Sastricae). This leads 
to improved detection of superfical 

| erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 859; w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


* High density 

* High fluidity 

* Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 


El 
MAUI." 


e T ey Tm : ~ 
REAE GASTRICAE IN THE BODY OF THE STOMACH 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 


Refrences: 


Radiology 115: 569-573, June 1975 


Roscoe E. Miller: The Air Contrast Stomach Examination: an 
overview. Radiology 117:743-744 Dec. 1975 


Stomach and Duodenum 


David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach. Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the 


E-Z-EM 7 Portland Ave. 


LJ 


tomach and Duodenum — Correlation with Endoscopy, 


(516) 333-8230 


For Further Information Write: 


Westbury, New York 11590 
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DISCOVER 
MORE WITH 
CLEAR DEFINITIO 


"AMIPAQUE | 


(metrizamice 


See last page for important product information 
including warnings, adverse reactions, 
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Lumbar myelogram of 27-year-old female ~~ 


- ih yea Lumbar myelogram of 20-year-old male 
(anteroposterior view): Note high-density , N e. (anteroposterior view): Note graded 
shadows and failure of contrast medium "í 2 density of shadows and filling of nerve-root 
to adequately fill nerve-root sheaths. 4 


sheaths by the low-viscosity, water-soluble 
contrast medium. 
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See last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 





CLEARER VISUALIZATION 


Water-Soluble, low viscosity 
t] Miscible with CSF for more uniform distribution around structures in 


subarachnoid space." | | i 
g Flows into and through narrow subarachnoid spaces, fills slender cavities of 


nerve-root sheaths." 
O Usually diffuses around all except total obstructions with a single injection. 
(3 Radiographic contrast provides nonobscured view of fine details. 5 


Slightly hyperbaric 
C Allows control of contrast distribution during initial phase of radiologic study, 
if desired." 


SIMPLIFIED MYELOGRAPHY 


Nonionic...does not dissociate in solution 

Isotonic with CSF at concentrations most frequently used (170 mgl/ ml). 
Low viscosity 

Allows use of narrow-bore needle (22-gauge). 

Less chance of CSF leakage... less chance of trauma to dura. 


Resorbed and excreted mainly via kidneys in 48 hours 

(3 No need for aspiration or second puncture...lessens potential for neurologic 
damage. 

Cc No needle left in place during procedure ...facilitates patient manipulation. 


PATIENT TOLERANCE 


(3 In general, the types of adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from those seen after lumbar 
puncture alone. 

C The most frequently occurring reactions are headache, nausea, and vomiting. 

O Rarely have reactions been severe or persistent beyond 24 hours. 

O Although metrizamide is relatively safe and, in comparative studies, less toxic 
than other compounds for these indications, side effects ranging from 
headache and nausea to epileptic fits, convulsions, slow wave patterns on 
EEGs, petit mal states, paralysis, and arachnoiditis have occurred with the use 
of such compounds. Neurologic examinations were performed before and at 
intervals after the procedures in 1,495 of 1,850 cases. No clinically significant 
changes were found. 


INDICATIONS: lumbar, thoracic, cervical, and total 


columnar myelography; and for use in computerized tomography of the 
intracranial subarachnoid spaces following spinal subarachnoid injection. 


"'AMIPAQUE 


metrizamice 





More fully investigated 


Subarachnoid contrast agent 


> 


before introduction thart any other 


O 158 published reports O 5 years in clinical research 2 years in U.S. medical centers 


Description: Metrizamide. 2-[3-Acetamido-2, 4,6-triiodo-5-(N-methylacetamido) benzam- 
ido]-2-deoxy-D-glucopyranose, is a compound derived from metrizoic acid and glucosamine. 
Itis a nonionic water-soluble contrast medium with a molecular weight of 789 (iodine content: 
48.25%). The chemical Structure is as follows: 


HO 


HC 





CH; CH, 
CON NCO 
CH, H 
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organically-bound iodine) and 2.16 mg edetate calcium disodium. 

Each 20 ml vial of sterile aqueous diluent contains 0.05 mg/ml sodium bicarbonate in water 
for injection. pH is adjusted with carbon dioxide, USP, if necessary. 

When AMIPAQUE is reconstituted to the lowest recommended concentration (170 mgl/ml) 
It has a specific gravity of 1.184 at 37°C, is hyperbaric to cerebrospinal fluid, is isotonic with 
CSF, and has a pH of approximately 7.4. 

Clinical Pharmacology: AMIPAQUE is absorbed from cerebrospinal fluid into the blood- 
stream. Approximately 60 percent of the administered dose is excreted unchanged th rough 
the kidneys within 48 hours. 

The initial concentration and volume of the medium, in conjunction with appropriate 
patient manipulation, will determine the extent of the diagnostic contrast that can be 
achieved. This can be monitored by fluoroscopy. à; 

Following spinal subarachnoid injection, conventional radiography will continue to provide 
diagnostic contrast for approximately an hour. At 4 to 5 hours contrast is hazy and none is 
detectable at 24 hours. 

teat subarachnoid placement, irrespective of the position the patient has maintained, 
upward diffusion of AMIPAQUE takes place through the CSF. 

After introduction into the lumbar subarachnoid Space, computerized tomography (CT) 
shows CSF contrast enhancement in the thoracic region in about one hour, in the cervical 
region in about 2 hours, and in the basal cisterns in 3 to 4 hours. 

When low doses of AMIPAQUE (see DOSAGE AND ADMINISTRATION) are introduced into 


be evident at the cortical sulci and interhemispheric fissures at 6 hours. Between 12 and 24 
hours the surfaces of the cerebrum and cerebellum, in contact with the subarachnoid 
spaces, will develop a "blush" effect on the scan which will normally disappear in 36 to 48 
hours. The rate, time, extent of diffusion, and the disappearance or stasis of AMI PAQUE as 
demonstrated with CT Scanning, can be used to detect or infer the presence of CNS 
abnormalities. 

Indications and Usage: AMIPAQUE is indicated for lumbar, thoracic, cervical. and total 
columnar myelography and for use in computerized tomography of the intracranial sub- 
arachnoid spaces following spinal subarachnoid injection. 

Contraindications: AMI PAQUE should not be administered to patients with a known hyper- 
ensitivity to metrizamide. 

arnings: |f grossly bloody CSF is encountered, the possible benefits of a myelographic 
procedure should be considered in terms of the risk to the patient. 

Usage in pregnancy. No teratogenic effects attributable to AMIPAQUE have been observed 
in reproduction studies in animals. However, before administration of AMIPAQUE to women 
during pregnancy, the benefit to the patient should be carefully weighed against the possible 
risk to the fetus. 

Until further experience is gained in children younger than 12 years, administration of 
AMIPAQUE in this age group is not recommended. 

Fatal reactions have been associated with the administration of water-soluble contrast 
media. Although no fatal reactions have been associated with AMIPAQUE, it is of utmost 


Precautions: Caution is advised in patients with a history of epilepsy, severe cardiovascular 
disease, chronic alcoholism, multiple sclerosis, or with a history of bronchial asthma or other 


allergy. Although a history of allergy, including asthma, may imply a greater than usual risk, it 
does not arbitrarily contraindicate the use of the medium. Premedication with antihistamines 


seizure occur, intravenous diazepam or sodium phenobarbital is recommended. 
Prophylactic anticonvulsant treatment with barbiturates or diazepam orally for 24 to 48 


at least 12 hours postprocedure. 

In patients with severe renal insufficiency orfailure, the drug is excreted by the liver into the 

bile at a much slower rate. Patients with hepatorenal insufficiency should not be examined 
unless the possibility of benefit clearly outweighs the additional risk. Reexamination should 
be delayed for five to seven days. 
Adverse Reactions: In general, the adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from those seen after lumbar puncture alone. The 
most frequently occurring adverse reactions are headache, nausea, and vomiting. These 
reactions occur 3 to 8 hours postinjection, almost all occurring within 24 hours. They are 
usually mild to moderate in degree lasting for a few hours and disappearing within 24 hours. 
Rarely have the headaches been Severe or persisted beyond 24 hours. 


Rarely, muscle spasm or generalized convulsions have occurred 4 to 8 hours following 
injection and in some cases were attributed to a history of epilepsy, medication with neurolep- 
tic drugs, or inadvertent overdose. In all Cases, treatment with intravenous diazepam or 
sodium phenobarbital has provided rapid control. 

Transient alterations in vital signs may occur, the significance of which is difficult to assess 
since these parameters may be affected by the procedure or the patient's physical or 


Other rarely occurring adverse reactions include the following: 
Allergy or Idiosyncrasy: chills, pruritus, urticaria, nasal congestion, and dyspnea 
CNS: mild and transitory perceptual aberrations such as hallucinations, depersonalization, 


4023 


anxiety, depression, hyperesthesia, visual and speech disturbances, confusion and disorien- 
tation. In addition, malaise, weakness, EEG changes, and meningismus have occurred. 
Cardiovascular: chest pain, tachycardia, bradycardia, and arrhythmia. 
Other: diarrhea. 
Dosage and Administration: The dosage and concentration of AMIPAQUE will depend on the 
degree and extent of contrast required in the area(s) under examination and on the equip- 
mentand technique employed. Concentrations which are approximately isotonic (170 to 190 
mgI/ml) are recommended for examination in the lumbar region. For movement of the 
medium to distant target areas, higher concentrations are recommended to compensate for 
dilution of AMIPAQUE with CSF. 

A total dose of 3000 mg of iodine should not be exceeded. 

The recommended usual and maximum doses of AMIPAQUE are summarized in the 
following table: 


DOSAGE TABLE 
Usual 


Conc. of Recommended Max. Dose 
Solution Dose" Total 
Procedure (mgl/ml) (ml) (mgl) 
Lumbar myelogram 170-190 10-15 2850 
Thoracic myelogram 220 12 2640 
Cervical myelogram (via lumbar injection) 250- 300 10 3000 
Cervical myelogram (via lat. c ervical inj.) 220 10 2200 
Total columnar myelography 250-280 10 2800 
CT cisternography (via lumbar inj.) 170-190 4-6 1140 






"Refer to RECONSTITUTION TABLE for preparation of Solution 


PATIENT MANAGEMENT 
PREPROCEDURE: Anesthesia is not necessary. Premedication sedatives or tranquilizers are 
usually not needed. The use of neuroleptic drugs, including phenothiazine derivatives, 
should be avoided and such medication should be discontinued, when possible, 48 hours 
before the procedure (see PRECAUTIONS). pileptic patients should be maintained on their 


RECONSTITUTION TABLE 






Conc. of Volume of Diluent to be Added 

Solution 3.75 g Vial 6.75 g Vial 

(mgl/ml) (ml) (ml) 

170 89 16.1 

180 8.3 15.0 

190 7.8 14.0 

220 6.5 List 

250 ao J 

260 5.2 4 

270 5.0 9.0 

280 47 oe 

290 45 R. ] 

300 4.3 78 
The volume of tne final Solution The volume of the final solution 
will equal the volume will equal the volume 
of the diluent + 1.7 mi t the diluent + 3.1 mi 

The volume of the final s lution will exceed the amount re 1uired to achieve the recommended dosage. For 


precise volume for injection reter to DOSAGE TABLE 


2. Inject the diluent into the vial, and leave the Syringe and needle in place. 
3. Gently swirl the vial (without shaking) until its contents are dissolved (approximately 3 to 10 
minutes). The solution should be clear and colorless to slightly yellow 

Use immediately after reconstitution (see DOSAGE AND ADMINISTRATION). Discard any 
unused portion. 

As with any lumbar puncture, sterile technique must be employed. The lumbar puncture is 
usually made between L3 and L4, but if pathology is suspected at this level the interspace 
immediately above or below may be selected. A lateral cervical puncture may also be used. 
POSTPROCEDURE: The lumbar puncture needle may be removed immediately following 
Injection since it is not necessary to remove AMIPAQUE after injection into subarachnoid 
spaces. 

Management of the patient is similar to that used following simple lumbar puncture. 
Maintaining the patient recumbent in bed with the head raised 15° to 30° for 8 hours may 
reduce the rate of upward dispersion of the medium. The patient may then remain horizontal 
for a further 16 hours at the discretion of the physician. é 2 
How Supplied: Kits, each containing: one-3.75 g/20 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0044-01): or one-6. 75 g/50 mi single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0046-01). 

Combination packs, each containing: five-3.75 g/20 ml single-dose vials of AMIPAQUE with 5 
ials of diluent (NDC 0024-0044-12): or five-6.75 g/50 ml single-dose vials of AMIPAQUE 
with 5 vials of diluent (NDC 0024-0046-12). 
Protect vials of AMIPAQUE from light. 


References: 1. Grainger RG, Kendall BE, Wylie IG Lumbar myelography with metriz- 
amide—a new non-ionic contrast medium. Br J Radiol 49:996-1003, 1976. 2. Peeters 
FLM: Myelography with metrizamide, Radio! Clin 46:203-213, 1977. 3. Hindmarsh T 
Myelography with the non-ionic water-soluble contrast medium metrizamide. Acta Ra- 
diol [Diagn] (Stockh) 16:417-435. 1975 


— AMIPAQUE 
metrizamide 


from the originators of the broad line 
of contrast media 


e 
$ Winthrop Laboratories 
| Winthrop | New York. NY 10016 


temp: gui rd 


temperature stabilizer 





e feed back probe which provides 
accurate temperature control 
and readout display 


e fail safe instrumentation 


. . e coverless temperature support 
system for complete accessibility 


e mobile and versatile 


e for use in fluroscopy, special 
procedures, c.t. and ultrasound 


call direct 716 882-0862 


or write 


gordon consultants, inc. 361 dewitt st. « buffalo, new york 14213 
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Radiographic Manifestations of Burkitt's Lymphoma 
in American Patients 


N. REED DUNNICK,' GREGORY H. REAMAN, 


2 GORDON L. HEAD,’ THOMAS H. SHAW<ER,' 


AND JOHN L. ZIEGLER? 


Radiegraphic manifestations of Burkitt's lymphoma in 40 
American patients are presented. Pleural effusions were the 
most common intrathoracic abnormality and were correlated 
with abdominal ascites more often than with intrathoracic 
tumor. Tumor involved bone in four patients, and in two 
instances included the mandible. Twelve patients had intrinsic 
bowel involvement; nine instances were in the ileum. Intrinsic 
renal tumor was seen in only two patients. Both ultrasound 
and computed tomography were useful. 


Undifferentiated Burkitt's type malignant lymphoma isa 
distinct entity with well defined clinical, immunologic, 
histologic, and cytochemical features [1]. Patients from 
endemic areas in Africa differ clinically from patients 
from nonendemic areas [2]. Americans with Burkitt's 
lymphoma have a lower incidence of jaw tumors, but a 
higher incidence of abdominal tumors, pleural effusions, 
and peripheral lymph node involvement [3, 4]. While 
radiographic manifestations of Burkitt's lymphoma from 
endemic areas in Africa have been presented [5-8], only 
a few Americans with Burkitt's lymphoma have been 
reposted [9-12]. We studied 40 previously untreated 
patients admitted to the Pediatric Oncology Branch of 
the National Cancer Institute since March 1974. Radio- 
grapnic findings at admission are described. 


Subjects and Methods 


Forty consecutive patients referred to the National Institutes 
of Health Clinical Center for evaluation and treatment of Burk- 
it's lymphoma since Merch 1974 underwent pretreatment eval- 
uaticns to determine the extent of disease. Age range was 2-38 
years (median, 12) (fig. 1); 30 were male and ten were female. 
All were American; 39 were Caucasian and one was of Oriental 

descant. 

Clinical and histological material for all patients was reviewed 
to cenfirm the diagnosis. All radiographs performed here were 
reviewed by two of us (N. R. D. and G. H.). In many cases 
outside studies were also available for review. In three cases, 
outside radiographs could not be retrieved, so the reports were 
used for this study. Ultrasound examinations were performed 
on g Picker Gray Scale Echoview [6] System. Computed tomog- 
raphy was performed 0^ an EMI CT 5000 body scanner. 


Findings 


Abdominal pain or palpable abdominal mass was the 
initial complaint of 28 of the 40 patients; six of these 
were localized to the pelvis. Adenopathy in the neck (six 
patents) or nasopharynx (four) were the other major 


MEE 


complaints. One of these patients wes found to have 
Burkitt's lymphoma localized to the tonsil after tonsilec- 
tomy. Bone pain was the initial complaint of only two 
patients, one shoulder and the other mandibular. 


Chest 


All 40 patients had chest radiographs, and abnormali- 
ties related to Burkitt's lymphoma were present in 12 
(table 1). Pleural effusion, the most common abnormal- 
ity, was present in nine patients and associated with 
ascites in seven patients. 

Pleural effusions were bilateral in five patients (fig. 2), 
while in four patients the effusion was limited to the right 
side. Two patients had mediastinal adenopathy and one 
patient had both mediastinal and bilaceral hilar adenop- 
athy; however, none of these three had pleural effusions. 
In addition, soft-tissue neck masses were visible on chest 
radiographs in two patients and axillary masses were 
identified in two others. No full lung tomograms were 
performed. 


Abdomen 


Plain films of the abdomen demonstrated agcites in 
nine patients, and in one it was sen on abdominal 
ultrasound. Seven of these ten patients had associated 
pleural effusions. Abdominal plain films were also useful 
in detecting abdominal masses (four cases), pelvic 
masses (six), small bowel obstructior (four), splenomeg- 
aly (three), and hepatosplenomegaly (one). 


Gastrointestinal Tract 


Nine patients had radiographic evidence of intrinsic 
involvement of the gastrointestina' tract: one in the 
stomach, seven in the small bowel, and one in the colon. 
No cases involved the esophagus. In addition, 11 pa- 
tients had evidence of tumor masses appearing as extrin- 
sic compression on the small bowel or colon. 

Tumor involvement of the bowel was most common in 
the terminal ileum (six cases) (fig. 3). In four cases this 
was seen on the small bowel films where the tumor mass 
and an irregular mucosa indicating tumor invasion were 
identified. In two patients the tumor involved the terminal 
ileum and was seen only on the barium enema, since a 
small bowel series was not performed. 

In addition, three patients had evidence of small bowel 
obstruction on plain abdominal films. At surgery two of 
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AGE AT PRESENTATION 


15 


Female 
Male 


— 
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NUMBER OF PATIENTS 
o 





AGE IN YEARS 
Fig. 1.—Age and sex distribution of the 40 patients. 


TABLE 1 
Tumor Distribution 


No. 


Location 


Patients 
Chest: 


PIATRLUNBSIBIV, onaren d err Cb cds 9 

BENT Coat cx s esa ekPRh ius 3 

OIE seir i ee e 0 
Abdomen: 

i cae bias sa) CS EE rere reos 1 

iy” pede gale T en om S 4 

Lo e EE E EPN DOT QULA ARA 10 
Gastrointestinal tract: 

ehe CERT IT C TET IT IPTE TTE 1 

us. onn EE TE TEE EL E 10 

OMIT odas eis volo Eaadoxmen oda, 1 

s rcs odi reple ene rra cea TER ERIS. 1 
Genitourinary tract: 

DNE BRE siii a I bred ees 2 

Ureteral obstruction |... 6 

ROUND ro NO 3 
Bone: 

n a E EOE 2 

NON isha icc hc ddiciendgadeadesecicce...., 4 
Adenopathy: 

le ig CCRT TTT 6 

POSODIalyAigell zinis sins s sieyihn enero 4 

Betropsritoneal 66 aisie visisissis Sceeundeden.a..,., 0 
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these patients had intussusceptions and one had a mass 
in the terminal ileum causing distal small bowel obstruc- 
tion. 

In one patient an intragastric mass believed to be 
lymphomatous involvement was seen on an upper gas- 
trointestinal series (this was not surgically confirmed). 
Tumor in the colon, separate from the terminal ileum. 
was Seen only once. This appeared as a retroperitoneal 
tumor invading the transverse colon, and was also 
shown on arteriography. 


Genitourinary Tract 


Two patients had evidence of intrinsic renal involve- 
ment. In one an intrarenal mass confirmed on ultrasound 
regressed after chemotherapy (fig. 4). The second case 
was confirmed on selective renal arteriography and sub- 
sequent nephrectomy (fig. 91. 

Excretory urography was abnormal in 14 of 34 cases. 
In addition to the two cases of intrinsic renal involve- 
ment, six patients had ureteral obstruction. In seven 





Fig. 3. — 17-year-old boy. Large intrinsic mass in terminal ileum. 


Fig. 2.— 16-year-old bey. Bilateral 
pleural effusions. Bilateral subpul- 
monary effusions suggested in A are 
| @asily recognized in B. 
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Fig. 4. —A, Localized intrarenal mass in midportion of left kidney 
(arrows). B, Mass in left kidney (arrows) appears sonolucent. C, Mass 
has disappeared 15 days after chemotherapy. 


patients (including one who also had ureteral obstruc- 
tion), a pelvic mass caused extrinsic compression upon 
the bladder. Three of these had Burkitt's lymphoma 
involving the ovaries. 


Bone 


Four of the 40 patients had radiographic evidence of 
bone involvement. Bone lesions were permeative without 
local expansion or soft-tissue masses. The two patients 
with mandibular involvement also had evidence of other 
bone disease. The humerus was the most commonly 
involved bone (three of four cases) (fig. 6). The cranial 
vault. tibia, and ribs were also eites of tumor infiltration. 
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Additional Studies 


Arteriography was performed on two patients. In one 
patient (fig. 4B) arteriography demonstrated a large 
hypervascular intrarenal mass in which the vessels were 
stretched and splayed, but nc encasement, venous lak- 
ing, or arteriovenous shuntirg was seen. In a second 
patient arteriography demonstrated a relatively avascular 
retroperitoneal mass invadinc the transverse colon that 
was also confirmed at laparatomy. Bipedal lymphogra- 
phy performed on three patients was normal. 

Abdominal sonography was performed in nine patients 
prior to therapy, and six showed abnormalities consist- 
ent with Burkitt's lymphoma. Two had pelvic masses, 
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Fig. 5.—2-year-old boy. A, Large mass in right kidney. B, Kidney 
diffusely infiltrated with tumor (later confirmed surgically). 


one had an abdominal mass, and one had several intra- 
renal masses. In each instance the mass was relatively 
sonolucent, almost Cystic." However, in most cases a 
poorly delineated posterior wall demonstrated its solid- 
ity. Ascites was demonstrated in two patients, one of 
whom also had splenomegaly. 

Computed tomography was used to evaluate the pres- 
ence and extent of tumor in six patients. Large retroper- 
itoneal masses were seen in two patients, one of whom 
also had splenomegaly (fig. 7). A pelvic mass was seen 
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Fig. 6.—30-year-old woman. Burkitt's lymphoma involving humerus. 
Bony lesions have permeative lytic appearance: mandibular involvement 
also present. 





Fig. 7.—33-year-old man. Diffuse abdominal tumor (arrows). 


in one patient and a mediastinal mass previously seen 
on chest radiography was confirmed in another patient. 
No evidence of tumor*was found in the other two pa- 
tients. 
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Discussion ' 









Burkitt's lymphoma is a clinically and histo logical 
distinct tumor first described in African children. # 
from B-lymphocytes, “has a rapid doubling ti 
responds dramatically to combination chemotheral 
[13]. Although endemic in tropical Africa, it isime 
recognized worldwide. Occurrence of Burkitt's ^ ym- 
phoma in endemic locations and its association with 
Ebstein-Barr virus has evoked much interest ina 
viral etiology. Clinical findings in patients from: 
demic areas of Africa and other parts of the w rid d 
from those in endemic areas. Predilection for tur 










the jaw in patients from endemic areas is not in 
patients from nonendemic areas where there is a higher 
incidence of abdominal disease and peripheral nodal 


involvement. An earlier report from this institution de- 
scribed clinical and pathologic findings in 30, American 
patients with Burkitt's lymphoma [14, 151. 

Pleural effusion is an uncommon initial manifestation 
of non-Hodgkin's lymphoma with an incidence dipiess 
than 10% [16]. When pleural effusion does occur, it is 
usuallya manifestation of intrathoracic lymphoma, either 
mediastinal or hilar adenopathy, a pleural-based mass, 
or parenchymal involvement. With Burkitt's lymphoma 
[17], pleural effusion was present in 23% of the patients, 
but was associated with abdominal ascites and probably 
represents passage of ascitic fluid through diaphrag- 
matic eommunications. 

The reverse is true of mediastinal and hilar adenopa- 
thy. While it is a common initial finding for patients with 
non-Hodgkin's lymphoma [18], it appeared in only 7.5% 
of our patients with Burkitt's lymphoma. 

Abdominal and pelvic masses were the most common 
initial findings in our patients. Many were visible on plain 
abdominal films, and intrinsic or extrinsic involvement of 
the genitourinary or gastrointestinal systems was dem- 
onstrated on specific studies. As with other non-Hodg- 
kin's 'ymphomas, the terminal ileum was the most com- 
mon site of gastrointestinal involvement; but it occurred 
with much higher frequency in patients with Burkitt's 
lymphoma. | 

While renal involvement is commonly found at ne- 
cropsy in patients with Burkitt's lymphoma or other non- 
Hodgkin's lymphomas, it is unusual at presentation. 
Goffinet et al. [16] found only two cases of initial intrinsic 
renal involvement in a series of 423 consecutive patients 
with non-Hodgkin's lymphoma. We demonstrated tumor 
in two of 40 patients (5%), suggesting a higher incidence 
of renal involvement. 

Radiographic evidence of bone involvement was more 
common in Burkitt’s lymphoma than in other non-Hodg- 
kines lymphomas. We found bone involvement in 10% of 
our cases at presentation, while it is present in less than 
4% of non-Hodgkin’s lymphomas. Furthermore, each of 
our four cases consisted of poorly defined permeative 
lesions. The sclerotic lesions occasionally seen in other 
types of malignant lymphomas were not present. 










AERICANS . 5 


radiographic reports of Burkitt's lymphoma de- 


scrib iti nts from endemic areas [5-8]; only scattered 
repo je described North American patients. A pa- 
tient oth mediastinal and abdominal masses was 
desc Canada [9]. An intrarenal mass that resolved 


Nas reported in an American patient [10]. The 
radioc ic findings in three American patients with 
B mphoma were reported, and lesions involving 


diastinal «adenopathy and pleural effusion, were pre- 
sented [11]. These findings concur with our series. 


patients "with Burkitt's lymphoma [12]. The study de- 
scribed- the course of the illness showing the disease 
process altered by combination chemotherapy. How- 
ever, as in our series of previously untreated patients, 


the predilection of intraabdominal tumor sites in Ameri- 
can patients with Burkitt's lymphoma was demonstrated. 
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Hepatocellular Carcinoma: Clinical and Angiographic Findings and 
Predictability for Surgical Resection 


WILLIAM M. MARKS,’ RICHARD P. JACOBS." * PHILIP C. GOODMAN,’ AND ROBERT C. UM, JR.’ 


Demographic, clinical, and angiographic data were re- 
viewed for 63 consecutive patients with hepatocellular carci- 
noma. Angiography remains the critical examination in deter- 
mining extent of disease and potential surgical cure. Angio- 
graphic findings were correlated with surgical or autopsy 
findings for 26 of the patients. The absence of venous invasion 
and lack of involvement of at least one hepatic segment favor 
resectability. Selective hepatic injections and oblique views 
accurately answered these questions in more than 80% of our 
patients. Pitfalls to angiographic accuracy include vascular 
invasion by very small tumor masses, hypovascular or di-fuse 
hepatocellular carcinomas, metastatic disease, and involve- 
ment of the left lobe. 


The prognosis of hepatocellular carcinoma is dismal, 
with 5-year survival rates reported at only 4%-8% [1]. 
Surgical resection of this tumor is the only treatment 
known to effect a cure; however, the surgery is intr cate 
and requires as precise an estimate of tumor site and 
extent as possible. Such diagnostic methods as radio- 
nuclide scanning, CT scanning, and ultrasonography 
can locate liver tumors and demonstrate whether they 
are solitary or multicentric. Needle biopsy can allow for 
histologic definition. However, only angiography can 
distinguish the lobes and segments of the liver and thus 
provide the information needed by the surgeon tc per- 
form hepatic resection. 

We retrospectively studied 63 patients with proved 
hepatocellular carcinoma to obtain general information 
on the incidence, survival rate, predisposing factors, 
extent, and resectability of the disease; to ascertain the 
frequency of the angiographic findings in hepatocellular 
carcinoma; and to establish angiographic findings that 
woulc help predict the resectability of the tumor. 


Materials and Methods 

The medical records o* all 63 patients with proved hepatocel- 
lular carcinoma seen at our institution from Januarv 1965 
through January 1977 were reviewed and analyzed regarding 
age, sex, race, clinical background, and course and outcome of 
treatment. In 13 patients, diagnosis was made by his-ologic 
examination of a liver specimen obtained by percutaneous 
needle biopsy. In the remaining 50 patients, diagnosis was 
made by histologic examination of a surgical or autopsy speci- 
men of the liver; this latter group consisted of the patients 
analyzed for extent and resectability of disease. 

Of the original 63 patients, 26 had preoperative angic grams 
which we reviewed to determine the frequency of radiocraphic 
findings. Of these 26 petients, 23 had findings availabe from 
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surgery or autopsy which we used to attempt to establish angio- 
graphic findings that would predict the resectability of hepato- 
cellular carcinoma. Finally, comparison was made between the 
survival rates of patients who underwent attempted curative 
surgery and those who'did not. 


Results 
Clinical Findings 


Of the 63 patients, 57 were men anc six women. The 
largest racial subgroup was Chinese (1396 of patients). 
Patients' ages ranged from 24 to 93 years. Average age 
a: diagnosis was 58 years: 54.1 years *or Chinese, 60.9 
years for non-Chinese. 

Cirrhosis, the most frequent disease associated with 
hepatocellular carcinoma, was present in 5796 (36 of 63) 
of all patients, 72% (26 of 36) of non-Chinese, and 37% 
(10:0f'27) of Chinese patients. In most of the non-Chinese 
group (21 of 26) the cirrhosis was nutritional, whereas in 
most of the Chinese group (8 of 10) it was macronodular. 
Other primary malignancies were found in six patients; 
three patients had Clonorchis sinensis (Opisthorchis si- 
nensis); and one patient had two brothers who died from 
hepatocellular carcinoma. = 

Of the 50 patients assessed for extent and resectability 
of the disease, 37 had evidence of eitner vascular inva- 
sion or distant metastases and thus the tumor was 
considered not resectable. Of those 39, 30 exhibited 
vascular invasion (23 by gross examination and seven 
microscopically). The other nine petients (22%) had 
distant metastases (e.g., to regional and hilar nodes, 
lung, peritoneum, or chest wall) without demonstrable 
vascular invasion. 

Follow-up information was available for 60 of the 
original 63 patients. The 1-year survival rate for the entire 
group was 12% (7 of 60); the 5-year survival rate was 5% 
(3 of 60). 

Of the 60 patients for whom there were follow-up data, 
14 underwent attempted curative surgery. The 1-year 
survival rate in this group was 43% (6 of 14); the 5-year 
survival rate was 21% (3 of 14). Five of the 14 patients 
were found to have tumor involvement of both lobes of 
the liver. Two of these five had three o* the four segments 
involved; they underwent extended hepatic resection 
and were able to survive longer than 1 year. One of the 
14 patients had vascular invasion by tumor which was 
demonstrated both angiographically and surgically; he 
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nevertheless underwent attempted curative resection 
and died within 9 months. 


Angiographic Findings 


In the 26 patients who underwent visceral angiogra- 
phy, the most common angiographic findings were mass 
effect, hypervascularity, and neovascularity (table 1). 
The two patients without angiographic evidence of mass 
effect were found at necropsy to have diffuse hepatic 
neoplasia. Tumors in five patients showed no greater 
vascularity than that of surrounding hepatic paren- 
chyma. All five patients had severe Macronodular cirrho- 
Sis, distorted vascular architecture, and regenerating 
nodules. No neovascularity was seen angiographically in 
the tumors of three patients; two of the tumors were 
found to have diffuse neoplasia and the other was 
relatively hypovascular. 

Comparison of angiographic with surgical or autopsy 
findings in 23 patients provided two items of information. 
First, angiographic and histologic findings were in 
agreement with respect to distribution (extent) of malig- 
nancy in 19 patients (83%); the four errors were in 
interpretation of the left lobe of the liver. Second, angio- 
graphic and histologic findings were in agreement with 
respect to the presence or absence of vascular invasion 
by tumor also in 19 patients (8396); eight of these angio- 
graphic interpretations were true positives. The four 
misinterpretations were false negatives (i.e., no angio- 
graphic demonstration of the vascular invasion subse- 
quently shown at necropsy). 

Of the four patients misdiagnosed regarding extent of 
the tumor, two were thought to have tumor in the medial 
segment of the left hepatic lobe where it abuts the right 
lobe; at surgery, tumor was disclosed to be confined to 
the right lobe. Another patient had angiographic findings 
of a hypervascular nodule in the lateral segment of the 
left lobe, which at autopsy was found to be granulation 
tissue probably related to a prior splenectomy. The 
fourth patient demonstrated tumor limited to the right 
lobe angiographically; at laparotomy the left lobe was 
disclosed also to be involved. This was our only false 
negative interpretation regarding extent of the tumor. 
Thus we agreed with others regarding the difficulty of 
angiographic examination of the left lobe[2]. 


Discussion 


Except for a more pronounced male-to-female pre- 
dominance (9:1), our results agree with those from other 
studies of hepatocellular carcinoma [3, 4] as to race, 
age, and sex distribution. The large percentage (4396) of 
our patients who were Chinese probably reflects the 
population base (San Francisco Bay Area) and the un- 
derlying predilection of this group for hepatocellular 
carcinoma. We do not know what percentage of these 
patients were first-generation Chinese. It is known that 
Orientals acquire the tumor at a younger age [4]. 

In 57% (36 of 63) of the patients, cirrhosis was present 
when hepatocellular carcinoma was diagnosed — some- 
what less than the 6495-859; reported by others [5]. 
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. TABLE 1 


Angiographic Findings in 26 Patients with 
Hepatocellular Carcinoma 


——————————————————————— 


Finding E ails 
Mass éfféet oo ek eese. 24 
Hypervascularity* .................. 21 
Neovascularity...................... 23 
Encasement of large arterial vessels . . 7 
Portal hypertension .............._.. 5 
Threads and streaks ae f 
Arteriovenous shuntihg oriei sariin 5 
Evidence of intravascular tumor with- 
ON RENE S rz 1 
Extent of disease: 
Bob i69. Lee esee Ee nli 17 
PIDEN Le erra esasalenhil. 6 
foll AC CTI NNEMNMMMN 1 
Indeterminate .................... 2 


* Three patients had areas of necrosis. 


Although patients with this carcinoma often have a 
history of alcoholism [3], our findings of a large number 
of patients with actual nutritional cirrhosis contradict 
the usual predominance of macronodular cirrhosis, or 
cirrhosis that occurs after hepatitis [3, 5, 6]. We do not 
know whether this represents an actual change in asso- 
ciated conditions, a combination of different types of 
cirrhosis that was not previously appreciated, or is due 
to the patient population of our institution. The associa- 
tion of hepatocellular carcinoma with Clonorchis sinen- 
sis is well known. 

Because surgical resection of the liver is today the 
Only curative form of treatment for patients with hepa- 
toma, precise information regarding tumor extent and 
basic liver anatomy must be available to the surgeon. 
The liver is divided into lobes, segments, and divisions 
by ramifications of the hepatic arteries, portal veins, and 
biliary tracts [7]. This anatomic Organization permits 
removal of individual hepatic lobes, segments, or divi- 
sions. Survival is possible even after three of the four 
hepatic segments have been removed, provided the 
remaining segment(s) is normal. For technical as well as 
anatomic reasons, this Surgery is usually an extended 
right hepatectomy (or trisegmentectomy), leaving Only 
the lateral segment of the left lobe (fig. 1) [8]. 

CT scanning, radionuclide scanning, and ultrasonog- 
raphy cannot demonstrate intrahepatic anatomy pre- 
cisely enough to preoperatively determine the extent of 
tumor in relation to the total hepatic mass. Hepatic 
angiography is the critical diagnostic procedure in pa- 
tients with hepatocellular carcinoma to determine 
whether the tumor is resectable (potentially curable) or 
nonresectable. In defining extent of tumor involvement, 
the limitations of the procedure must be known. Vascular 
invasion by a small tumor mass, involvement of the left 
lobe, and hypovascular hepatocellular carcinoma were 
the most troublesome areas. Metastatic disease might 
also escape detection. However, in the 2296 of our 
clinical series with distant disease, the lesions were 
found before angiography (e.g., malignant ascites, posi- 
tive chest radiographs). , 
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Fig. *.— Large mass supplied primarily by right hepatic artery, also by 
branches of left hepatic artery (arrows) to medial segment of lef lobe. 
Patient is free of disease 2 years after extended right hepatic resection. 


Celiac or selective hepatic injections, or both, must be 
performed in both anteroposterior and right posterior 
oblique views. If all segments of the liver are obviously 
involved, no additional views are needed. When doubt 
arises, more selective injections may be necessary. In 
particular, superselective catheterization of the le't and 
right hepatic arteries may be required to ascertain 
whether the vascular supply of the tumor crosses intra- 
lobar segments. We find oblique views mandatory to 
decide which right hepatic branch supplies the anterior 
segment and which the posterior segment of the right 
lobe. In a few cases, the anatomy was So distorted that 
this cetermination could not be made. 

The angiographic appearance of typical hepatocellular 
carcinoma has been described (3, 9, 10]. Hepatoma can 
present as a focal bulky type or as a diffuse infiltrative 
type. The single, massive, tumefactive type was by far 
the more common in our series (fig. 2). Althouch this 
type of hepatocellular carcinoma is characteristically 
hypervascular, it can be mimicked by hypervescular 
metastases (renal cell carcinoma, choriocarcinoma). The 
differential diagnosis can be confidently made if the 
clinical setting is appropriate (Oriental patient, cirrhotic 
liver. no other known primary tumor). If any the-apy is 
planned, histologic diagnosis is of course mandatory. 
Hypovascular hepatocellular carcinoma is rare, and very 
difficult to diagnose and assess (fig. 3). In such cases, 
biopsy becomes more critical and operative evaluation 
may be necessary because of the less reliable angio- 
graphic findings. 

Okuda et al. [11] recently described "threads and 
streaks” seen in hepatocellular carcinoma th-ombus 
growing within veins of nine of 112 (896) patierts with 
hepatocellular carcinoma. We observed this sign in 27% 
of our cases. Whenever it was seen, histologic follow-up 
study confirmed vascular invasion by tumor; there were 
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Fig 2.—Large hypervascular mass in right lobe of liver with grotesque 
neovascularity and arteriovenous shunting. Patient underwent right hep- 
atectomy and has survived more than 6 years. 


10 false positive interpretations. In our series the portal 
veins were the most common sites of these threads and 
streeks (fig. 4), although less commonly hepatic venous 
nvasion showed the same sign. This angiographic sign, 
therefore, has great value in determining which patient 
should, or should not, undergo hepatic surgery for 
tumor resection. Review of the litereture and of cases 
seer at our institution of cholangiocarcinoma and he- 
patic metastases from extrahepatic sources failed to 
disciose a single case in which this sign was exhibited. 
When confined to the portal or hepatic veins, and asso- 
ciated with other positive angiographic findings in the 
liver, the threads and streaks sign is highly specific for 
hepatocellular carcinoma. 

Ithas been widely held that the diameters of lobar and 
segmental arteries supplying this type of carcinoma 
increase with increased blood flow to the tumor [12]. We 
tried to determine if these arteries erlarged consistently 
encugh to be useful in determining tumor extension. By 
comparing the size of affected hepatic branches to 
normal hepatic branches as well as tc the aorta and renal 
arteries we hoped to detect selectively increased caliber. 
However, only three of our 26 patients who underwent 
anciography demonstrated significant enlargement of 
the arteries supplying the tumor mass. Therefore, we 
found increased caliber to be of little diagnostic benefit. 

Large and medium sized tumor nodules often show 
avescular areas (fig. 5). which we and others [13] have 
interpreted as areas of tumor necrosis. Investigation of 
the surgical specimens and review of the clinical histo- 
ries, however, disclose that such eccentric, avascular 
zones are actually areas of spontaneous hemorrhage 
fram or within the tumor mass. Since exsanguination is 
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Fig. 4.—A, 


a common cause of death in patients demonstrating 
these nodules, and since surgeons must approach these 
delicately tamponaded hematomas with great caution, 
knowledge of their presence and site is therapeutically 
valuable. 

By present standards, angiography is the pivotal ex- 
amination for the evaluation of hepatocellular carci- 
noma. Gammill and associates [14, 15] emphasized the 
necessity of angiography when considering a patient for 
hepatic resection. The threads and streaks effect is a 
common and reliable angiographic sign. Hemorrhage, 
rather than simple necrosis, accounts for the eccentric 
avascular zones seen within tumor masses. Our study 
affirms the angiographic accuracy in assessing the ex- 
tent and, thus, the resectability of hepatocellular carci- 
noma. Superselective studies may further improve the 





"threads and streaks” Sign — diagnostic for intravascular tumor invasion. Arrows — celiac artery. B, Enlargement of A. 


accuracy rate of angiography. Although ultrasonogra- 
phy, radionuclide scanning, and computed tomography 
are valuable for the detection and gross assessment of 
hepatocellular carcinoma, currently angiography re- 
mains the only modality that can demonstrate the surgi- 
cal anatomy of the liver. 
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The Surgeon Looks at Recurrences After Unsuccessful Radiation 


Therapy 


RICHARD H. JESSE! 


Head and neck cancer surgeons operating on patients 
with recurrent cancer after supposedly cu rative radiation 
therapy are often asked the following: 

1. Do you really believe you will cure this patient's 
cancer and, if you do, what quality of life will the pazient 
have? 

2. How are length of surgery and hospitalizatiom re- 
lated to outcome? 

3. Can you identify patients with recurrent cancer at 
certain sites and staging for whom you can achieve a 
reasonable degree of success? 

4. Can a group of patients be defined by site and stage 
of cancer for whom no effort should be expended? 

This presentation attempts to determine answers to 
these questions from data acquired by the Head and 
Neck Surgical Service of the University of Texas System 
Cancer Center. 


Subjects and Methods 


From 1971 through 1975, surgery was performed o^ 126 
patients who had received unsuccessful "curative" raciation 
therapy for primary cancer at M. D. Anderson Hospital Also 
seen, but excluded from analysis were irradiated patients "/hose 
cancer was thought to be inoperable, those whose surgical 
procedures were part of a sequential treatment plan, those who 
developed second primary cancers, and those whose recur- 
rences were in the neck only but not at the primary site. 

Five primary sites, vocal cord, oropharynx, oral cavity, supra- 
glottic larynx, and hypopharynx, were selected. Recurrent pri- 
mary cancer was staged according to its extent at surgery. Also 
evaluated were: (1) the length of time from completion of 
radiation therapy to recurrence, (2) the hours of operating time, 
(3) the duration of hospital stay, and (4) the patient's quality of 
life" M. D. Anderson Hospital is an acute care hospital and 
patients are not hospitalized beyond the time required to move 
them home or to a secondary care area. In an analysis to 
determine the causes for radiation failure, the cases were 
divided between those who received radiation therapy et M. D. 
Anderson Hospital and those treated elsewhere to see if there 
was a difference in survival. Patients were followed 2-7 vears. 


Results 


Of the 126 patients, 69 (55%) had successful surgical 
treatment for cancer, although 12 died of other causes 
during the follow-up period. Surgery was successful for 
44 of 62 patients staged T1 and T2 and for 25 of 64 
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patients staged T3 and T4 (fig. |). Three of the latter 25 
successfully treated gatients were staged T4. 

The 33 patients with recurrent vocal cord cancer had 
the greatest longevity, and only three died after surgery 
(fig. 2). Operable, advanced stage recurrent vocal cord 
cancers can usually be surgically treated with results 
equal to those for early stage disease. 

Of 27 (44%) patients with recu rrent oropharynx cancer, 
12 survived (fig. 3). Of the T1 and T2 patients, 6796 
survived, in contrast to only 2796 of the T3 and T4 
groups. The survival rate for patients with recurrent oral 
cavity cancer was 16 of 46 (35)% (fig. 4); 58% of the 11 
and T2 patients survived in contrast to 1996 of the T3 and 
T4 groups. 

Seven of 12 (5896) patients with recurrent supraglottic 
larynx cancer survived (fig. 5) and four of eight (50%) 
patients with recurrent hypopharynx cancer survived 
(fig. 6). The numbers in these samples are too small to 
determine the effect of advanced staging on longevity. 

The time from completion of radiation therapy to 
recurrence has a definite correlation to patient survival. 
Of the patients who died, 84% developed recusrences 
within 12 months after radiation therapy, whereas only 
50% of the successfully treated patients had recurrence 
within 12 months (table 1). This finding was unrelated to 
the original size of the primary cancer. 

The mean duration of surgery was 4.5 hr for surviving 
patierts and 7.5 hr for patients who later died; mean 
numbers of procedures were 1.5 and 2.4, respectively. 
From an economic standpoint, almost twice the number 
of acute care hospital days were required for those 
patients who had unsuccessful treatment (mean length 
of stay: 17 versus 32 days). Only six of the successfully 
treated patients were hospitalized longer than 40 days, 
in contrast to 11 of the patients who later died. 

An evaluation of the initial radiation therapy showed 
an error either in dose or field size for 37 of the 126 
patients. The lesion was considered too large for single- 
method treatment for 22 patients. Of the 67 remaining 
patients, no reason was found for radiation therapy 
failure in 48 of them, and in 19 the failure could not be 
determined. When plotted against mortality, the only 
factcr that made a difference was if the cancer was too 
big for single-method treatment. The incidence of this 
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Fig. 1.—Postsurgical survival in 126 patients relative to stage 
of primary recurrence. 
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Fig. 2.—Postsurgical survival in 33 patients with vocal cord 
cancer relative to stage of primary recurrence. 


factor was 2 times greater among patients who died of 
cancer. 

Quality of life was evaluated on a scale of 1t05:1- a 
patient who performed in a near normal manner; 2 — 
mild to moderate cosmetic deformity or a slight to 
moderate functional deficit; 3 — a lack of adequate 
verbal communication, moderate to severe functional 
deficit, or cosmetic defect, but still able to function 
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Fig. 3.—Postsurgical survival in 27 patients with oropharynx 
cancer relative to stage of primary recurrence. 
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Fig. 4.—Postsurgical survival in 46 patients with oral cavity 
cancer relative to stage of primary recurrence. 


within his community; 4 — pain, nonhealing fistula, or a 
severe cosmetic or functional defect forcing him to stay 
at home most of the time; 5 — severe pain or treatment- 
related hemiplegia, and mostly bedridden. 

The distribution of the quality of life ratings is shown 
in table 2. Most of the patients having successful treat- 
ment had a reasonable quality of life rating, but 10 of the 
69 patients had severe handicaps. Most of the patients 
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Fig. 5.—Postsurgical survival in 12 patients with supraglotic 
larynx cancer relative to stage of primary recurrence. 
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Fig. 6.—Postsurgical survival in eight patients with hypop aar- 
ynx cancer relative to stage of primary recurrence. 


who had unsuccessful surgical treatment had severe 
handicaps for most of their remaining life much »f this 
related to their cancers. 


Discussion 


Surgical success was the same for patients irrediated 
at M. D. Anderson Hospital as it was for those irrediated 
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TABLE 1 


Time from Irradiation Until Primary Recurrence 
Related to Postsurgical Survival 


More than 12 Less than 12 

















mo. (96) mo. (96) 
Living patients (N — 69) . 50 50 
Dead patients (N — 57) .. 16 84 
TABLE 2 


Quality of Life After Surgery 








Living Patients Dead Patients 





Quality Scale (N = 69) (N = 57) 
E ooooatasAb dred:sdrtra Ad 20 0 
cA PTT 39 4 
o£ Morro 7 15 
^ eee ee 1 20 
Ae 2 18 





eisewhere. We suspect our surgeons were more likely to 
operate on our failures than on those from elsewhere; 
thus, the actual effectiveness of surgery for patients after 
unsuccessful radiation therapy elsewhere may be lower 
than the statistics indicate. The population base of pa- 
tients with cancer recurring after radiation therapy is not 
determinable when patients treated elsewhere are in- 
cluded. The patients whose radiation therapy elsewhere 
failed were already subjected to a selection process by 
the family physician, radiotherapist, the patient, and the 
patien:'s family, and only a portion of them were referred 
to us for treatment. The surgeon further refines the 
population by including only those patients whose pri- 
mary cancers and neck metastases are resectable, those 
who have reasonably good general health, and those 
who do not have metastases below the clavicle. Although 
the survival figures are low for a total population, they 
reflect what can be accomplished in a selected group of 
patients by highly skilled head and neck cancer sur- 
geons. 

From these data we conclude that patients with recur- 
rent laryngeal cancer and those with T1 and T2 lesions 
of the oropharynx, oral cavity, and hypopharynx are 
definitely candidates for surgical treatment. On the other 
hand. surgery for T3 and T4 cancers offers only moderate 
hope of success. Patients who do least well are those 
with T4 staged cancer of the oropharynx, oral cavity, or 
hypopharynx. However, since the survival rates for pa- 
tients with cancer at these three sites are 1896 for T4 and 
25% for T3, obviously one should not deny patients who 
are operable their right to live. 


Primary Mediastinal Seminoma 


STANLEY M. POLANSKY,' KENNETH W. BARWICK,? AND CARL E. RAVIN® 


Four new cases of primary mediastinal seminoma are pre- ning demonstrated intense uptake in the mediastinal mass. 
sented, and the 103 previously reported cases reviewed. All Thoractony with biopsy demonstrated seminoma. 
of the tumors occurred in the anterior mediastinum, and A split course of 4400 rad to the mediastinum was delivered 


generally appeared as lobulated noncalcified masses on over a 40-day period. The superior vena caval obstruction 
chest radiography. Most patients were in the third and fourth abated clinically. Chest radiography revealed a slight decrease 


decades, and about 30% were asymptomatic at the tim2 of in :he size of the mediastinal mass. The patient is doing well at 
initial diagnosis. Although mediastinal seminoma is not com- 6-month follow-up. 

monly considered a cause of superior vena caval obstruction, 

about 10% of patients experience it. The tumors are radiosen- Case 2 

sitive and potentially radiocurable. A striking reduction in size An t1-year-old boy was evaluated for complaints of chest 


of the tumor may be noted after radiation therapy. Pregnoes pain. Physical examination, including careful examination of 
is generally good, with a 5-year survival rate of 75%. The the testes, was entirely normal. Chest radiography demon- 


controversy surrounding histogenesis of this tumor is re- strated a large mass in the anterior meciastinum (fig. 2). 
viewed, and the pathologic criteria for making the diagrosis Metastatic survey, bone scan, liver/spleen scan, and lymphan- 
presented. giography were negative. Mediastinal exploration showed that 

the mass adhered to the tracheobronchial tree and great ves- 
Primary mediastinal seminoma is an uncommon lesion, sels. The lymph nodes were invaded, although a segment of the 


with only 103 cases previously reported in the English thymus was histologically uninvolved. Biopsy specimens dem- 
literature [1-31]. All of these tumors have occurred in the onstrated seminoma. 

anterior mediastinum, and the vast majority have oc- A split course, totalling 3700 rad, was delivered to the medias- 
curred in males. As a result, there has been some tinum over 30 days. Chest radiography demonstrated marked 


controversy as to whether these tumors arise primar ly in decrease in the size of the mass. Prophylactic radiation of the 
the mediastinum or represent metastases from goradal perfaartic nodes was also given. The polet NS Dean cep 
ne tcmatic without evidence of residual tumor for a follow-up 
primaries [11, 23, 26, 29, 32]. This issue has been period of 18 months. 

addressed by serial sectioning of the gonads at autopsy 


[7, 9, 11, 16, 23, 29] and by prolonged follow-up during Case 3 


which gonadal primaries have not become evident 4, 9, A 22-year-old man was evaluated for complaints of severe 
13, 16, 19-21, 27, 29, 30]. It is now widely acceptec that back pain associated with progressive leg weakness and a 4.5 
germinal cell tumors can arise primarily in the medias- kg weicht loss. Physical examination was unremarkable except 
tinum. for lowar extremity hyperreflexia and ankle clonus. The testes 


We recently studied four such tumors; one of :hese were normal. Chest radiography revealed a large noncalcified 
was particularly unusual as it occurred in a womar who anterior mediastinal mass with lobulated margins (fig. 3A). 
had signs and symptoms of superior vena caval obstruc-  Subsecuent mediastinoscopy revealed a histologically typical 
tion. Although this association has not been stressed seminoma. The leg weakness proved secondary to a metastases 
previously, review of the literature shows that medias- to the D11 vertebra. Radiation therapy of 3900 rad delivered to 


: , : , the chest over 40 days resulted in marked shrinkage of the mass 
tinal seminoma causes superior vena caval obstruction 5 days after the start of therapy (fig. 3B). However, the patient 


in about 10% of cases [4, 12, 16, 17, 21, 25, 27, 2t]. tollowed a progressive downhill course with development of 
pulmonary metastases. Despite chemotherapy, he expired 8 
Case Reports months after the initial diagnosis. 
Case 1 Case 4 
A 49-year-old woman was studied because of signs and A 24-year-old man was evaluated because of 2 months of 


symptoms of superior vena caval syndrome. Chest radiography laryngitis and hoarseness. Left vocal cord paralysis was noted 
demonstrated a large noncalcified mass involving the anterior on laryngoscopy. Physical examination, including examination 
and superior portions of the mediastinum (fig. 1). There was no of the testes, was normal except for left anterior cervical 


associated hilar adenopathy. Laboratory tests were normal lymphadenopathy. Chest radiography revealed a large anterior 
except for an elevated sedimentation rate. Bilateral arm venog- mediastinal mass predominantly to the left of midline with 
raphy confirmed superior vena caval obstruction. Gallium scan- associated elevation of the left hemidiaphragm thought to be 
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Fig. 1.— Case 1. Large lobulated mass in anterior mediastinum. Patient had signs and symptoms of superior vena cava 


syndrome. 





Fig. 2.—Case 2. Moderately large lobulated mass occupying anterior mediastieum. 
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Fig. 3.— Case 3. A. Prior to beginning radiation therapy. Large mass occupies anterior mediastinum. B, After 5 days of radiation therapy. Dramatic 


shrinkage of mass. 
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Fig. 4.— Case 4. Large anterior mediastinal mass projecting primarily 
into left hemithorax. Associated elevation of the left hemidiaphregm and 
discoid atelectasis at left lung base. (Case courtesy of Dr. Raynond M. 
Abrams, St. Mary's Hospital, Waterbury, Conn.) 


secondary to phrenic nerve paralysis (fig. 4). Lymphar giogra- 
phy demonstrated equivocal involvement of several paraaortic 
nodes. Liver/spleen scan showed hepatosplenomegaly without 
specific filling defects. Left scalene node biopsy revealed semi- 
noma. 

A split course of 5000 rad to the mediastinum was Gelivered 
over a 50-day period and 3500 rad to the paraaortic reg on over 
a 30-day period. There was prompt shrinkage of the mediastinal 
mass, although the paralysis of *he left vocal cord and left 


hemidiaphragm did not improve. One year after the initial 
diagnosis, the patient developed metastases to the left femur 
and skull. These were treated with local irradiation and systemic 
chemotherapy. The patient has been asymptomatic without 
evidence of further recurrence for a follow-up peri@d of 18 
months. 


Pathology 


Each of the four cases had a similar histologic pattern of 
nests of large atypical cells with abundant clear cytoplasm 
divided by fibrous bands (fig. 5). The tumor cells contained 
large nuclei with thick nuclear membranes, coarse chromatin 
stippling, and irregularly shaped nucleoli. Mitoses were not 
frequent in three tumors, but were moderate in number (7 per 
10 high power fields) in case 4. Mature lymphocytes were 
numerous in three cases, predominantly along the fibrous 
bands, but were scant in case 1. This case also differed in that 
the large tumor cells occasionally overran the fibrous trabecu- 
lae, creating a diffuse pattern, and in that localized areas of 
necrosis were present. Glycogen was demonstrated in the 
cytoplasm of all four lesions but was scanty in case 1. A well 
formed granulomatous background with giant cells was present 
in cases 2-4; in case 1, giant cells were absent, but aggregates 
of ep theloid histiocytes were present. 

Electron microscopy was performed in case 1 to clarify the 
findings at light microscopy. The individual tumor cells con- 
tained round to oval nuclei with evenly dispersed chromatic 
clumps. The cytoplasm was relatively simple without abundan! 
organelles and contained moderate amounts of glycogen 
Blunted cytoplasmic extensions were manifested by some cells 
Rare desmosomes were encountered, but tonofilaments wert 
absent. Nucleoli were prominent, manifesting a meshwork pat 
tern at times, but a complex filamentous arrangement was no 
demonstrated. These findings confirmed the diagnosis of semi 
noma. 
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Discussion 


Primary extragential seminoma has been documented 
arising in the mediastinum [1-31], retroperitoneum [18, 
23], anti pineal body [18, 23, 33]. Of these extragonadal 
locations, the mediastinum has been by far the most 
common [18, 23]. The histogenesis of these extragenital 
germ cell tumors remains controversial. Of the several 
theories which have been advanced, two have gained 
widest acceptance: (1) origin through faulty thymic em- 
bryogenesis (somatic aberration) [34] and (2) origin from 
germ cells [33]. Somatic aberration, Originally proposed 
by Schlumberger [34], suggests that extragonadal germ 
Cell tumors develop as a result of dislocation of germ cell 
layers during embryogenesis and that the mediastinal 


Occurrence of most germ cell tumors and thymomas in 
the anterior portion of the mediastinum has been offered 
in support of this concept [19]. However, primary me- 
diastinal seminoma is not associated with diseases nor- 
mal incidence of thymic tumors (i.e., myasthenia gravis, 
erythrocyte agenesis, acquired agammaglobulinemia, 
and Cushing's syndrome) [12]. The germ cell theory 
proposed by Friedman [33] hypothesizes that the tumors 
originate from the primordial germ cells which migrate 
to midline structures, including the mediastinum, during 
embryogenesis. The pathway of these cells is from their 
origin in the yolk sac to the gonadal folds [24], but they 
have been shown to locate at extragonadal sites. This 
hypothesis may explain intracranial germ cell tumors, in 
that these wandering germ cells have been demonstrated 
to locate in the head of the embryo. The ultrastructural 
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similarity of seminoma cells to primordial germ cells, 
gonocytes, and normal human spermatogonia [24] fur- 
ther supports the germ cell theory. 

Pathologic distinction of seminoma from other me- 
diastinal tumors, Particularly thymoma [8, 24] and lym- 
phoma [27], may be exceedingly difficult [17, 24] and on 
a small biopsy may be impossible. Helpful histologic 
features of seminoma are subdivision of the tumor into 
numerous islands by fine reticulum fibers, frequent pres- 
ence of granulomatous inflammation, cytoplasmic gly- 
cogen, and nuclei with coarse chromatin stippling. In 
cases where pathologic distinction by light microscopy 
iS not possible, electron microscopy will often resolve 
the problem [24]. The most useful ultrastructural features 
of seminoma are a paucity of desmosomes and absent 
tonofilaments, complex bizarre nucleoli, and short cyto- 
plasmic processes [24]. 

A total of 103 cases of primary mediastinal seminoma 
has been reported in the English literature. (A review of 
the literature in tabular form has been deposited with a 
documentation service.*) Only five of these 103 patients 
were female [3, 16, 27, 29]. Our case 1 is the sixth female 
reported. Patients tend to Present in the third and fourth 
decades, averaging 29 years of age (range, 11 years 
(Case 2) to 63 years)[21]. About 30% of the patients are 
asymptomatic and have a mediastinal mass noted on 
routine chest radiography. When Present, signs and 
Symptoms are nonspecific and are identical to those 
Seen with any Slowly invasive or expanding mediastinal 
tumor [3, 9, 12. 22, 30]. The initial symptom may be a 
sensation of pressure in the chest or pain [4, 6, 9, 13, 16, 
17]; the pain may be localized to the retrosternal area or 
radiate to the neck and arms. Other complaints include 
exertional dyspnea [9, 13], cough [1. 4, 9, 15], hoarse- 
ness [11], and dysphagia [6]. Systemic symptoms [1, 22] 
of weight loss and easy fatigability may be noted but 
endocrinopathies have not been associated with this 
tumor. In 10 of the 80 patients for whom complete 
clinical records were available, the first Symptoms were 
those of superior vena caval syndrome [4, 12. 15, 17,29. 
25, 27, 28]. Although not commonly considered a cause 
for superior vena caval obstruction, primary mediastinal 
seminoma should be included in the differential diagno- 
sis. 

The radiographic findings of primary mediastinal sem- 
inoma unfortunately do not allow it to be reliably distin- 
guished from other tumors occurring in a similar loca- 
tion. It is invariably found in the anterior mediastinum 


compression of bronchi [14, 20, 26]. Calcification within 
mediastinal seminoma has not been demonstrated on 
either plain films or tomograms, nor has it yet been 
reported on pathologic examination. Rapid shrinkage of 
this lesion during radiation therapy [6, 16, 20] may be 
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seen as in case 2. Other mediastinal neoplasms which 
may show marked regression in response to radiation 
therapy are lymphomas and small cell undifferentiatsd 
carcinomas of the lung. However, the natural history of 
these entities serves to distinguish them from seminorra. 

All pure seminomas, regardless of their site of origin, 
are radiosensitive and, if localized, potentially radiocur- 
able [3, 8, 15, 19, 26, 29]. The therapeutic recommenda- 
tions of El-Domeiri et al. [16] are total surgical excisio if 
possible, followed by irradiation at a suitable dosage to 
the mediastinum. Schantz et al. [21] also advise add ng 
the supraclavicular, intraclavicular, and low cerv cal 
lymph nodes to the radiation portals. Metastatic spread 
does nct preclude the possibility of cure (9, 17, 21, 26]. 
In advanced cases, radiotherapy plus chemotherapy 
gives good palliation (27, 30, 31]. 

Metastases have been reported in 16 [1, 4, 7, 9, 12, 16, 
17. 25, 27-29] of the 80 patients with complete clirical 
records. Spread of tumor is most common within the 
thorax [7, 12, 16, 17, 25, 27. 29] both to the lungs and 
regional lymph nodes. Occasionally the hilar nodes are 
involved at initial study [20, 26]. The skeletal system is 
the next most frequent site of metastases IR 8,9, 16, 27, 
29] and metastases to liver [27], spleen [7]. tonsils [7], 
thyroid gland [9], adrenal glands [7], skin [1], spinal zord 
[16], and brain [27] have also been reported. The average 
follow-up time in the literature is 6.3 years and the long- 
est survival time has bean 24 years [27]. There have deen 
23 deaths in the group of 80 well documented cases: 
three deaths related to surgical complications [21, 28, 
31], 18 attributable to the neoplasm [11, 12, 16, 17, 23, 
27, 29], and two unrelated to the neoplasm (14, 16]. 
Prognosis is generally good [3, 15, 21], with a 5-year 
survival rate of 7596, for patients with primary medi- 
astinal seminoma. 
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Oat Cell Carcinoma Manifesting as a Bronchocele 


DIXIE J. ARONBERG,' STUART S. SAGEL, R. GILBERT JOST, AND ROBERT G. LEVITT 


Three cases of oat cell carcinoma appearing as a broncho- 
cele on the chest radiograph are described. A bronchocele as 
the major radiologic manifestation of oat cell carcinoma has 
not beer emphasized previously. Such a bronchocele may be 
filled with neoplastic cells rather than only inspissated mucus. 
Needie aspiration biopsy was definitive in two of the ceses 
when conventional diagnostic methods failed. 


A bronchocele or bronchial mucocele is a dilated mucus- 
filled bronchus which has a characteristic radiographic 
appearance [1-3]. Bronchoceles may be caused by ab- 
normal or excessive mucus production, such as cystic 
fibrosis or bronchial asthma. In the latter condition, an 
allergic reaction to aspergillosis may be responsible for 
the excess mucus formation. Mucoid impaction is a term 
often used for bronchccele formation in which no ana- 
tomic obstruction is present. 

A bronchocele may also result from segmental or 
subsegmental bronchial occlusion caused by congenital 
atresia or inflammatory stricture. Although rare, bron- 
chial neoplasm may be the underlying etiology of a 
bronchocele [2, 4]. In association with malignancy, a 
mucocele has been understood as a dilated mucus-filled 
bronchus distal to an obstructing mass. On the basis of 
the following cases, this concept should be enlarged to 
include tumor impaction within a bronchus. Recent 
reviews of oat cell carcinoma [5, 6] have not described a 
bronchocele as an initial radiographic feature. 

This report demonstrates that a bronchocele may be 
the sole finding or part of the tumor complex seen on 
radiographs in oat cell carcinoma. During the past 3 
years, we have studied three such cases. During this 
same time period, two cases of bronchoceles associated 
with bronchogenic carcinoma of the squamous cell type 
were seen. In addition, we point out that such a broncho- 
cele may be filled with neoplastic cells rather than only 
inspissated mucus, and that needle aspiration biopsy [7] 
can achieve a diagnosis when standard techniques (spu- 
tum analysis, fiberoptic bronchoscopy) fail. 


Case Reports 
Case 1 


A 54-year-old man had a 4-week history of a productive cough 
and night sweats. Chest radiography (fig. 1A) revealed oval 
densities in the left mid-lung field, suggestive of bronchocele 
formation, and an enlarged ductus lymph node. Sputum cyto- 
logies were negative. Fiberoptic bronchoscopy showed patent 
major airways, and washings were negative. Bronchography 
(fig. 1B) demonstrated nonfilling of the superior segmental 
bronchus of the lingula, corresponding to the region of bron- 
chocele formation. Cytologic specimens from concomitant 
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brushing of this area under fluoroscopic control disclosed 
maiignan: cells (specific cell type could not be characterized). 
After a negative mediastinoscopy, thoracotomy with a left pneu- 
monectomy was performed. The pathologic specimen showed 
a dilated superior segmental bronchus filled with both oat cell 
carcinoma and mucus. Metastatic neoplasm in an enlarged 
ductus lymph node and in several smaller hilar lymph nodes 
was also found. 


Case 2 


A 66-year-old man with a 100 pack per year smoking history 
experienced marked weakness. Chest radiography (figs 2A and 
2B) revealed a mass density near the left hilum. Tomography 
(fig. 2C) defined a well circumscribed elliptical left perihilar 
mass, consistent with a bronchocele, and left hilar lymph node 
enlargement. The major bronchi were patent. Sputum analysis 
and fiberoptic bronchoscopy and washings were negative. 
Bronchography demonstrated narrowing of the superior seg- 
ment of the lingular bronchus, but brushings from the area 
were negative. Cytologic specimens from an aspiration needle 
biopsy of the bronchocele were positive for oat cell carcinoma. 
The patient was referred for radiation therapy. 


Case 3 


A 71-year-old man with a heavy smoking history had a 
productive cough and weight loss. Chest radiography (figs. 3A 
and 3B) demonstrated ovoid shadows adjacent to the left hilum. 
Tomography in the left posterior oblique projection (fig. 3C) 
defined a bilobulated density radiating into the left upper lobe, 
consistent with a bronchocele. Sputum analysis and fiberoptic 
bronchoscopy and washings were negative. Cytologic speci- 
mens from a needle aspiration biopsy of the lobulated left upper 
lobe mass showed oat cell carcinoma. The patient was treated 
with combined chemotherapy and radiation therapy. 


Discussion 


The three cases described have in common the ap- 
pearance on chest radiographs of lesions consistent with 
bronchocele formation. Theoretically, bronchoceles 
might be expected to occur in association with oat cell 
carcinoma since this type of bronchogenic carcinoma 
frequently involves the proximal bronchi. Yet this mani- 
festation has not been demonstrated in recent compre- 
hensive articles [5, 6]. 

These cases emphasize that bronchoceles caused by 
bronchial neoplasm may not have a proximal obstructing 
mass within the reach of a fiberoptic bronchoscope. 
Histologic examination of the bronchocele in the first 
case revealed the unexpected finding of oat cell carci- 
noma mixed with mucus. Prior to this case, we had not 
used needle aspiration in the evaluation of a broncho- 
cele, assuming that any etiologic obstructing neoplasm 
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Fig. 2.—4A, Left hilar mass with poorly defined density in mi 
consistent with bronchocele, adjacent to left hilar adenopathy. 


would be too small to successfully biopsy. As cases 2 
and 3 illustrate, needle aspiration biopsy may confirm 
neoplasm to be the cause of an observed bronchocele 
when standard diagnostic methods fail. We have used 
needle aspiration biopsy to establish a diagnosis in 
another instance of bronchocele due to malignancy 
(other than oat cell) when other methods were not 
revealing. 

A specific diagnosis of oat cell carcinoma usually can 
be determined by needle aspiration biopsy, even though 
other cell types frequently cannot be distinguished by 
this method [6, 7]. Ascertaining the cell type of a sus- 
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Fig. 1.—A, Oval densities in left 
mid lung field and enlarged ductus 
lymph node (arrow). B, Nonfilling of 
Superior segment of lingular bron- 
chus. 





pected malignant pulmonary lesion prior to a contem- 
plated thoracotomy may be extremely important, as 
resection of an oat cell carcinoma will almost always 
prove futile [8]. 
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Antrochoanal Polyps 


RICHARD TOWBIN ' J. S. DUNBAR,? AND KEVIN BOVE? 


The antrochoanal polyp, a benign solitary polypoid lesion, 
usually arises in a maxillary sinus, opacifying and enlarging 
the sinus cavity without bone destruction. It passes through 
the ostium of the sinus into the choana, and from there into 
the posterior nasopharynx. The soft tissue mass does not 
erode or destroy contiguous soft tissue or bony structures. In 
this sequence of events, its radiologic findings are character- 
istic. Five case reports ere presented, and the differential 
diagnosis is discussed. 


The antrochoanal polyp, usually a solitary benign 
growth, arises from the maxillary antrum of a nonatopic 
patient. It grows by extension from the antrum thrcugh 
its ostium into the middle meatus, then into the posterior 
choana and may extend into the nasopharynx. 
Antrochoanal polyps are known to otolaryngologists 
and have been frequently reported in the otolaryngo ogic 
literature after Killian's excellent description in 1906 [1]. 
In the radiologic literature, the antrochoanal polyp has 
been largely ignored. Since it has distinctive features 
which allow radiologic diagnosis, we present five cases 
and discuss the diagnosis and differential diagnosis. 


Case Reports 
Case 1 


H. B. (female) was followed by an otolaryngologist since 19 
months of age because cf recurrent otitis media and its compli- 
cations. During this interval physical examinations revealed no 
nasal polyp. No history of allergy was elicited. At 6 years of age, 
she was admitted to Children's Hospital Medical Center for 
observation after incurring a linear skull fracture. Radiography 
showed a linear frontal fracture and opacification of the left 
maxillary antrum. The antrum was slightly expanded without 
bone destruction. A water-density mass extended from the 
posterior choana into the nasopharynx, but was not appreciated 
at that time. At age 7 a large polyp filled the left naris and 
*extanded into the nasopharynx. An antrochoanal polyp (8.0 x 
1.5 » 1.2 cm) was removed by snare avulsion.The antrochoanal 
polyp recurred 11 months after removal. The polyp was then 
removed at its base in the antrum by a Caldwell-Luc procedure. 


Case 2 


P S..a 12-year-old white boy, was admitted for evaluation of 
left nasal obstruction which had gradually progressed over the 
previous year. There was no history of allergic disease. Because 
of changes in his voice and a feeling of something in the back 
of his throat, otolaryngologic consultation was requested. Ex- 
amination of the pharynx revealed a nasopharyngeal mass at 
the level of the velum. On radiologic examination, the left 
maxillary antrum was shown to be slightly enlarged and com- 
pletely opacified (figs. 1A-1C). A water-density mass in the 
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posterior choana protruded into the nasopharynx. There was no 
bone destruction. A Caldwell-Luc procedure was performed 
and a 5 x 2.2 x 1.4 cm granular gray mass, arising from the 
maxillary antrum and extending into the nasopharynx, was 
removed (fig. 1D). 


Case 3 


S. W., a 12-year-old white girl, was admitted with a 5 week 
history of increasing left nasal obstruction. No pain or discharge 
was present. There were no known allergies. Physical examina- 
tion was unremarkable except for a large, clistening, soft and 
fleshy, nonpulsatile mass in the left nostril. It was not seen in 
the nasopharynx. Sinus radiography showed opacification of 
the left maxillary antrum with minimal expansion but nc bone 
destruction. The lateral view demonstrated a water-density mass 
in the posterior choana (fig. 2). A left Caldwell-Luc procedure 
with partial ethmoidectomy was performed. The mass arose in 
the left maxillary sinus and extended into the nasopharynx. The 
pathologic findings were consistent with an antrochoanal polyp. 


Case 4 


J. M., an 11-year-old white boy, developed an upper respira- 
tory infection associated with right epistexis 2 weeks before 
admission. One day before admission, his mother noted tissue 
protruding from the right naris with swal'owing. On physical 
examination there was complete obstruction of the right naris 
by a fleshy mass. The mass extended into the orogharynx, 
appeared multilobular, and was cystic to palpation. No adenop- 
athy was present. Radiography showed complete opacification 
of the right maxillary antrum, with enlargement but no bony 
destruction. A water-density mass in the right naris extended 
into the nasopharynx (fig 3). A mucus retention cyst was 
incidentally noted on the floor of the left maxillary antrum. At 
surgery, a biopsy was followed by a right Caldwell-Luc proce- 
dure. An antrochoanal polyp which originated in the right 
maxil'ary antrum and extended into the posterior chcana was 
removed. The left maxillary antrum was not investigated. 


Case 5 


J. B., a 105/^z- year-old white boy, was seen in the emergency 
room with epistaxis and an autoamputated polypoid mass from 
his left naris. For the previous 2 months he had had recurrent 
epistaxis and a sensation of a left nasal blockage. He had no 
allergic history. Examination of the nasopharynx revealed mu- 
copurulent discharge and a polypoid mass exiting from the 
middle meatus and extending into the nasopharynx. Radiogra- 
phy of the sinuses demonstrated mucoperiosteal thickening of 
the right maxillary antrum, and opacification and slight expan- 
sion of the left antrum. A soft-tissue mass extended into the 
nasopharynx. Pathologic examination of the autoamputated 3.0 
x 0.9 x 0.3 cm polyp was consistent with the diagnosis of 
antrochoanal polyp. 
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Fig. 1.—Case 2. A, Wat 
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Fig. 2.—Case 3. A, Water's view: 
choanal polyp (arrows) extends into upper naso 


er's view: complete o illary antrum. No bony destruction. 
density mass extends into nasopharynx ( left maxillary antrum is 
nce of choanal polyp. 
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arrows ). C, Tomogram: 
X 2.2 x 1.4 cm polyp on stalk. Typical appeara 
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pacified and expanded. No bony destruction. B. Lateral view: 
pharynx. Pterygoid plates and posterior wall of maxillary sinus are unaffected. 
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Fig. 3.—Case 4. A, Water's view: opacification and expansion of right maxillary antrum. No bony destruction. Round 


ANTROCHOANAL POLYPS 29 





water density mass in inferomedial, aspect of left maxillary antrum, representing mucus retention cyst. B, Lateral view: a 


polypoid mass extends into nasopharynx (arrows). 


Discussion 


The first description of antrochoanal polyps wes by 
Palfyn in 1753 [2]. He reported a female in whom a 
nasopharyngeal polyp axtended to the level of the Lvula. 
The tumor was round, smooth, whitish, insensitive, and 
soft. She had difficulty speaking and could only breath 
through her mouth. Throughout the nineteenth century 
there were scattered reports of removal of antrochoanal 
polyps. However, in 1906 Killian [1] first accurate y de- 
scribed the natural history of the antrochoanal polyp, 
including its true site of origin in the maxillary sinus. 
Prior to this time, it had been thought that the antro- 
choanal polyp arose in a posterior choana. However, 
Killian did not confirm the maxillary antrum origin of the 


lesion by opening or dissecting the antrum. This docu- 


mentation is credited to Ino Kubo in 1909. Since then, 
there have been many reported cases, most arising from 


. a maxillary antrum, but occasionally from the ethmoid or 


sphenoid sinuses. 

The benign inflammatory or allergic polyp is the most 
frequent new growth in the nasal fossa and the paranasal 
sinuses. The antrochoanal polyp is infrequent. Sy me [3] 
found 26 (396) of 878 patients with antral disease to have 
antrochoanal polyp. Myers [4], in over 25,000 ear-nose- 
throat examinations during 3 years in the military, found 
only three cases of antrochoanal polyp. In the se-ies of 
Heck et al. [5], 56 of 1720 patients (3.7%) with nasal 
polyps had antrochoanal polyp. In the large experience 
of 118,374 patients examined over 13 years at Helsinki 
University Central Hospital, 1.295 cases of nasal polyps 
were discovered [6]. Of the latter there were 80 cases of 
antrochoanal polyp. Thus, the incidence of antrocroanal 
polyp was 0.07% of otolaryngologic cases and 6.2% of 
nasal polyps in the Helsinki series. Data from three well 
documented series [5-7] indicate that about 71% of 
patients with antrochoanal pelyps are 10-39 years of 
age Also noted was a 1.3 to 1 male-to-female rati». 


Radiographic Features 


In the series of Heck et al. [5]. radiography of the 
sinuses was performed in 61 of 64 patients with antro- 
choanal polyp. In only one instance was the examination 
negetive. In 57.4% there was evidence of a unilateral 
lesion on the involved side, and 42% showed bilateral 
invo vement of the maxillary or other sinuses. A naso- 
pharyngeal soft tissue mass was demonstrated in 7 
(11.4%) of the 61 patients. 

In Hardy's series [7], interpretation of radiographs was 
made in only 13 of 31 cases. In comparison with Heck et 
al. [5], a large number (69.2%) showed involvement of 
one or more sinuses on the side of the polyp, and a 
smailer number (23%) showed bilateral involvement. In 
only one instance was a choanal mass demonstrated. No 
examination failed to indicate an abnormality. 

In all of our patients there was evidence of slight but 
definite expansion of the involved maxillary antrum. 
Hirenandani and Melgiri [8] and Chhangani [9] described 
this phenomenon; the latter also documented erosion of 
the lateral nasal wall in one of his patients. This compli- 
cation was believed to result from failure of the polyp to 
pass posteriorly after it had traversed the maxillary Os- 
tium into the choana; it had therefore expanded and 
eroded contiguous structures. 


Difterential Diagnosis 


The diagnosis of antrochoanal polyp is strongly sug- 
gested when an opacified maxillary antrum is expanded 
and there is a nasopharyngeal mess. Other possible 
diagnoses include the following. 

Normal or hypertrophied inferior turbinates. The infe- 
rio" turbinate projects into the nasopharyngeal fossa. 
Ths normal finding is sometimes misinterpreted as a 
nasopharyngeal mass, but should easily be recognized 
for what it is [10, 11]. 
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Chronic hypertrophic polypoid rhinosinusitis. This 
condition affects the upper respiratory epithelium. It is 
characterized by vasomotor instability, polypoid mucosal 
hypertrophy, and superimposed infection. Numerous 
etiologies are associated with vasomotor instability of 
the upper respiratory tract and include drugs, infection, 
endocrine imbalance, and psychogenic factors. Allergy 
is often a factor, especially when the changes are bilat- 
eral [12]. 

The hypertrophic polyps may be unilateral or bilateral, 
most frequently occurring in the nose and ethmoid 
sinuses, although no sinus is Spared. Expansion of the 
Sinus lumen or nasal cavity may occur and occasionally 
iS SO marked as to produce hypertelorism and widening 
of the nasal bridge [13]. When nasal polyps are seen in 
children, cystic fibrosis of the pancreas should be con- 
sidered. However, in our experience, no nasopharyngeal 
component occurs. 

Juvenile nasopharyngeal angiofibroma. This is a highly 
vascular, benign neoplasm with potential for local de- 
Struction; most occur in the nasopharynx or posterior 
nasal cavity of pubescent males. The symptoms can be 
epistaxis, nasal obstruction, or a mass in the nasophar- 
ynx. 

The radiologic features (fig. 4) of this tumor are (1)a 
large soft-tissue mass in the nasopharynx extending into 
the areas of the parapharyngeal structures; (2) anterior 
bowing of the posterior wall of the maxillary antrum of 
the involved Side, best seen on lateral projection: (3) 
bony erosion of contiguous structures — erosion of the 
sphenoid bone above the sphenooccipital synchron- 
drosis, the hard palate, one or both pterygoid processes. 
and the medial wall of the maxillary sinus may occur; 
and (4) displacement of the nasal septum. When neces- 
Sary, carotid angiography and computed tomography 
can be performed to demonstrate the tumor. 

Mucus retention Cyst. This lesion is common within 
Sinus cavities, particularly in the antra. It is a well 





pharyngeal angiofibroma. Large mass originates ir nasopharynx, and invades and displaces contiguous 
distend antra. 


defined, smooth, mucus-filled epithelial Cyst arising from 
the floor or one of the walls of the cavity. It does not 
extend into the choana, nor enlarge the sinus cavity. 

Mucocele. This represents an interstitial mucin pool 
resulting from rupture of glands or ducts [15, 16]. The 
mucocele usually occurs in the frontoethmoid region, 
and only rarely in the maxillary sinuses. It causes en- 
largement (sometimes severe) of the cavity in which it 
occurs, erosion or sclerosis of the walls of the Cavity, 
and sometimes sclerosis of the surrounding bone. How- 
ever, it does not extend into or through the choana when 
the maxillary sinus is involved. 

Malignant tumors of the nasopharynx. These tumors 
account for about 1% of all malignancies [17-20]. These 
neoplasms may cause difficulty in differential diagnosis. 
However, they tend to cause destruction of contiguous 
bony structures, airway obstruction. enlargement of the 
adenoidal tissue outside of its normal confines. or inva- 
Sion into the paranasal sinuses. Tomography may be 
necessary to evaluate the extent of the neoplastic in- 
volvement. The most common malignant tumors of the 
nasopharynx in childhood are lymphoma, rhabdomy- 
osarcoma, lymphoepithelioma. olfactory neuroblastoma, 
and chordoma. These usually cannot be differentiated 
by radiographic means. 


Pathology and Treatment 


Grossly the antrochoanal polyp is a large, Solitary, 
gray-white, smooth polyp with a stalk of variable length. 
Both the antrochoanal polyp and nasal polyps are 
myxoid and both are lined by ciliated pseudostratified 
columnar epithelium, the characteristic mucosa of nasal 
passages and paranasal chambers. 

Reports indicate that the histology of antrochoanal 
polyp does not differ substantially from that of the nasal 
polyp. Heck et al. [5] stated that antrochoanal polyp was 
less likely to contain eosinophils and mucus glands. The 
latter may be a function of local differences in density of 
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mucus glands, but the disparity in content of eosinoph 1s 
suggests differing pathogenesis. Hyperplasia of surface 
epithelium is, in our series, more prominent in antro- 
choanal polyp. We concur that nasal polyps exhibit 
greater density of submucosal glands, more mucus te- 
tention, and more eosinophils. However, the validity of 
such distinction has not been established. 

It would seem that the best results occur when t^e 
Caldwell-Luc operation is used. If simple polypectomy 
by snare-and avulsion is performed, there is a recurrence 
rate of about 20% [5, 7]. 
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Computed Tomography Diagnosis of Mesenteric Masses 


MICHAEL E. BERNARDINO,’ BAO S. 


The computed tomographic findings of 30 mesenteric 
masses are presented. To delineate the mesentery accu- 
rately, oral contrast material must fill the entire small bowel. 
Of the masses, 23 were secondary to non-Hodgkin's Pym- 
phoma. These masses were irregular in shape and homoge- 
neous in their tissue attenuation. Two of the 23 had a normal 
lymphangiogram in the upoer paraaortic area. Both lymphan- 
giography and CT were necessary to define the extert of 
disease in such patients. The six mesenteric metastases were 
irregular in shape. Four of these had areas of decreased 
attenuation eccentrically located within the mass which may 
be secondary to necrosis. One mesenteric cyst had a circular 
shape with smooth, sharo borders, and a centrally located 
area of decreased attenuation. 


Cross sectional imaging using computed tomography 
(CT) has greatly facilitated the diagnosis of abdominal 
masses involving the kidneys, liver, and retroperitoreum 
[1-5]. However, only a few reports have mentioned CT 
with mesenteric masses (6, 7]. We reviewed our experi- 
ence with CT in diagnosing and characterizing mesen- 
teric masses. 


Subjects and Methods 


The CT scans of 30 patients with mesenteric masses were 
reviewed. Patients rangec in age from 36 to 68 years. Seventeen 
patients were male; 13 were female. Table 1 shows the types of 
mesenteric masses reviewed. The masses were confirmed by 
surgery in eight patients, ultrasound in 15, and barium studies 
or angiography in three. 

All patients were examined on an EMI 5005 scanner, utilizing 
an 18 sec scan time, 320 x 320 matrix, and 13 mm collimator. 
Scans were obtained a: 2 cm intervals or less through the 
abdomen after the intravenous infusion of 300 ml cf 30% 
meglumine diatrozoate. A 300 ml mixture consisting of 15 parts 
water to one part Gastrografin was given orally 20-30 min prior 
to scanning. Antoher 200 ml of this mixture was administered 
just" prior to the procedure in order to delineate the small 
intestine. Glucagon (1 mg) or Pro-banthine (15 mg) was admin- 
istered intravenously to reduce intestinal motility. This was 
repeated if more than 8-10 slices were necessary. Images were 
recorded by matrix camera at various window widths and levels. 


CT Features 


The mesenteric masses delineated ranged in size from 
1 cm to greater than 20 cm. Smaller rounded masses 
were difficult to distinguish from unopacified bowel. 
However, these were usually in a cluster pattern and/or 
adjacent to a larger mesenteric or retroperitoneal mass 
(fig. 1). Larger masses were difficult to distinguish from 
retroperitoneal disease when contrast-filled bowel did 
not separate the two areas (fig. 2). Also, when masses 
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occupied a large portion of the mesentery, the bowel 
loops appeared splayed and compressed (fig. 3). 


Non-Hodgkin's Lymphoma 


The 23 non-Hodgkin's lymphoma mesenteric masses 
had shapes ranging from tiny round densities to irregu- 
lar, bulky masses. However, all demonstrated a homo- 
geneous tissue attenuation throughout. Of the 23 non- 
Hodgkin's lymphoma patients with mesenteric masses, 
21 demonstrated retroperitoneal and mesenteric dis- 
ease. Of these 21, 11 had contiguous spread of the 
lympromatous mass from the retroperitoneum along the 
root cf the mesentery into the abdomen. This was some- 
times best observed on sequential scans. In the remain- 
ing two non-Hodgkin's lymphomas (both nodular undif- 
feren-iated lymphocytic variety), the only sign of abdom- 
inal cisease was the mesenteric mass alone, since both 
CT and lymphangiography showed no evidence of retro- 
peritomeal disease (fig. 4). 


Metastatic Masses 


The six patients with metastatic carcinoma demon- 
stratec retroperitoneal and mesenteric disease in two 
cases and mesenteric disease alone in four. The latter 
were totally or almost totally surrounded by contrast- 
filled bowel. In the patient with a carcinoid of the small 
bowel, CT also demonstrated additional tiny nodules 
with kinking and angulation of the bowel loops (fig. 5). 
Four of the six patients with metastases had areas of 
decreased tissue attenuation within the mesenteric 
masses. All of these relatively lucent areas were eccen- 
tricelly located (fig. 6). At surgery, in one of the four 
patients, a recurrent renal cell carcinoma, the area of 
decreased attenuation corresponded to an area of necro- 
sis. 


Mesenteric Cyst 


The only benign lesion was a mesenteric cyst within a 
wel circumscribed fibroconnective tissue capsule and 
an area of centrally located decreased attenuation within 
it (fig. 7). At surgery, this area of decreased attenuation 
was filled with a yellow, thick creamy material. 


Discussion 


The most common neoplasms to involve the mesentery 
are metastases and lymphoma, usually seen in dissemi- 
na:ed disease. Primary mesenteric neoplasms are rare 
bu: commonly benign and of fibrous origin [8-10]. Our 
series supports this data since metastatic cancer and 
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TABLE 1 
Etiology of Mesenteric Masses 


Types of Masses No. Patients 
Sh Ble ea peu EA. 5, NR 


Non-Hodgkin's Lymphoma: 


Diffuse histiocytic...... s 16 
Nodular undifferentiated lymphocytic ....... 6 
MEER Ps edosns adeo Sax MER I. 1 


Benign: 
Mesenteric cyst... 1 


DEN Riis ook ttaC Exe praua ac. 30 


Fig. 1.— Multiple small nodular masses (arrows) are in cluster pattern. 
These were confirmed by ultrasound and would be difficult to distinguish 
from unopacified small bowel. Note associated retroperitoneal disease. 


lymphoma accounted for all but one of our mesenteric 
masses. 

The root of the mesentery extends from left of the 
upper lumbar spine, a distance of 15 cm, across the 
great retroperitoneal vessels inferiorly to the right sacro- 
iliac joint [11]. This area along with the lymph nodes 
above cisterna chyli and at the hepatic or splenic hila are 
not opacified by pedal lymphangiography. Lymphangi- 
ography is best suited to diagnose architecturally abnor- 
mal nodes in the region of the iliac and retroperitoneal 
great vessels [6]. However, the areas not seen by lym- 
phangiography are easily visualized by CT. Since 61% of 
all non-Hodgkin's lymphomas will have positive mesen- 
teric nodes at presentation, the true extent of disease 
will be missed if lymphangiogram alone is used for 
diagnosis and staging [12]. This contrasts with Hodgkin's 
disease, in which only 5?6 of the patients will have 
mesenteric involvement. Also, two patients with nodular 
undifferentiated lymphocytic lymphoma had mesenteric 
masses while the paraaortic lymph nodes were normal 
by lymphangiography. Although lymphangiography is 
limited in its area of evaluation, it is generally more 
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Fig. 2.—Large mesenteric lymphoma mass (M), difficult to separate 
from retroperitoneal disease except for faint visualization of oral contrast 
within compressed small bowel (arrows). 





Fig. 3. —Massive mesenteric lymphoma mass (M) grossly displaces 
contrast-filled small bowel loops. Mass is contiguous with root of mes- 
entery (arrows). 


sensitive and more specific than CT. Subtle changes in 
the status of the opacified nodes are more readily appres 
ciated on follow-up lymphangiography. These examina- 
tions can be performed readily by conventional radiog- 
raphy of the abdomen every few months as long as 
contrast remains in the lymph nodes. This type of reeval- 
uation is significantly less expensive than repeated CT 
examinations. Thus, initially, we feel both CT and lymph- 
angiography should be performed on all non-Hodgkin's 
lymphoma patients since these methods are comple- 
mentary. 

The only benign lesion, a mesenteric cyst, was a mass 
with a central area of decreased attenuation. It had a 
sharply defined margin which distinguished it from the 
metastatic or lymphoma masses. The metastatic lesions 
were irregular in shape and four had eccentrically lo- 
cated areas of decreased attenuation. None of the non- 
Hodgkin’s masses had areas of decreased attenuation. 
but all were irregular in shape. The shape of a mesenteric 
mass or location of an*area of decreased attenuation 
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Fig. 4.—A, Large mesenteric mass (M) from nodular lymphocytic 
lymphoma without evidence of retroperitoneal nodal disease. B, Normal 
appearing paraaortic nodes 


Fig. 5.—Large irregular mesenteric mass (arrows) secondary to carci- 
noid is almost totally surrounded by small bowel. Area of decreased 
tissue attenuation, eccentrically within mass, felt to be due to necrosis. 


within a mass may be criteria for distinguishing benign 
from malignant disease by CT. However, a lasger CT 
experience with both benign and malignant masses IS 
needed before such a statement can be made with 
certainty. 

The use of oral contrast material is extremelv impor- 
tant in the CT diagnosis of a mesenteric mass, since 
unopacified bowe! loops may be mistaken for a mesen- 
teric lesion [6]. The oral contrast agent should Je given 
20-30 min before the first scan in order for it to rsach the 
terminal ileum. Thus, when a mass is totally or almost 
totally surroundec 5y contrast4illed bowel and separate 
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Fig. 6.— Large mesenteric masses due to leiomyosarcoma. Masses 
have areas of decreased attenuation (+) located eccentrically within 
them. 


from the retroperitoneum, it must lie within the mesen- 
tery. This was noted in the majority of metastatic masses 
and roughly half the lymphomatous masses (fig. 8). The 
other lymphomatous mesenteric masses could be traced 
on serial scans to the retroperitoneum. 
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Fig. 7.—Sharp bordered, well circumscribed mass (arrows) with cen- 


trally located area of decreased attenuation. Surgery showed mass was Fig. 8.—Patient with non-Hodgkin's lymphoma. Irregular mesenteric 
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Bilateral Concurrent Renal Neoplasms: Report of Eleven Cases 


L. STIGSSON,’ L. EKELUND, AND W. KARP 


Eleven patients with cencurrent bilateral renal neoplasms 
are presented, including one case with dissimilar tumor his- 
togenesis. In four cases urography showed only unilateral 
expansive lesions. The importance of high-dose nephroto- 
mography and bilateral selective renal angiography is 
stressed. Literature review revealed 57 patients with concur- 
rent bilateral renal cell carcinoma, indicating that this entity 
may be more frequent than previously believed. 


Bilateral renal malignant tumors are being reported with 
increasing frequency, though they are still considered to 
be rare. Wilms’ tumor, with a reported incidence of 
3.695-18.396 [1] is the most common primary renal neo- 
plasm with synchronous bilateral appearance. In a re- 
cent review of 1,746 cases, 4.4% were bilateral [2]. Bi- 
lateral renal adenocarcinomas have a reported occurrence 
of 1.8% [3]. However, most of these tumors were not 
concurrent. Viets et al. [4] recently reported nine cases 
of bilateral renal cell carcinoma, five of which had 
bilateral synchronous disease, accounting for an inci- 
dence of 3.8%. In another recent report [5], incidence 
was estimated at 1.4%. While bilateral primary malignant 
renal tumors of similar histogenesis are relatively un- 
common, those with dissimilar histogenesis are ex- 
tremely rare. In a 1967 literature review, Villegas [6] 
found only two cases and added two more. Jozsi et al. 
[7] reported another case in 1976. Secondary renal 
tumors are more than twice as common as primary ones, 
but they are rarely diagnosed in vivo because of lack of 
symptoms [8, 9]. At autopsy bilateral renal metastases 
are more frequent than unilateral disease [10-12]. 


Viets et al. [4] recently suggested that the incidence of 
bilateral renal cell carcinoma seems to be increasing. 
During 1969-1977 some 220 cases of renal carcinoma 
were diagnosed by angiography in our department; 
among them were 11 cases of concurrent bilateral renal 
neoplasms. Ten of these patients had bilateral concur- 
rent renal adenocarcinoma; in the remaining case a 
renal adenocarcinoma was found in the right kidney and 
a transitional cell carcinoma of the pelvis in the contra- 
lateral kidney. Since only 27 cases of angiographically 
demonstrated bilateral renal tumors have been reported, 
it is worthwhile to present our experience with these 11 
patients. 


Subjects and Methods 


The eleven patients (four female and seven male) were 40-82 
years old (mean, 57). Of the seven patients with macroscopic 
hematuria, two also had flank pain. Two had only flank pain, 
one had polycythemia, and another one had skeletal metastasis 
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with histology suggesting primary renal carcinoma. Urography, 
performed in all patients, was followed by transfemoral abdom- 
inai aortography and bilateral selective angiography of the 
kidneys. Histologic diagnosis was obtained from five patients 
who underwent bilateral nephrectomy or heminephrectomy. 
Bilateral fine needle biopsy was performed in one case and 
unilateral fine needle biopsy guided by ultrasonography in two 
cases. In three cases, no histologic diagnosis was obtained. 


Results 


There was no evidence of bilateral renal tumor in any 
patient at physical examination. As shown in table 1, two 
patients had unilateral palpable mass at the site of the 
kidney, and further investigations in both cases showed 
large tumors. At urography four patients had only unilat- 
eral expansive lesions, while bilateral masses were diag- 
nosed in the remainder. 

Angiography showed bilateral tumors in all 11 patients, 
although a few small tumors were not found until au- 
topsy or surgery. Six patients (cases 3, 5-8, and 11) 
showed one tumor in each kidney, and most of the tu- 
mors were larger than 5 cm (fig. 1). In case 7 the right- 
side tumor also infiltrated the liver. Cases 1, 4, and 9 
showed one large tumor in one kidney and multiple small 
tumors in the contralateral one (fig. 2). Bilateral multiple 
small tumors were found in cases 2 and 10 (fig. 3). In 
case 2 the primary urographic finding was a 10 cm large 
cyst in the upper pole of the left kidney. All expansive 
lesions except the left renal pelvic tumor (case 11) were 
hypervascularized and had angiographic features of 
renal carcinoma. 

Seven of the patients died 6-36 months after diagno- 
sis. Two of these had had bilateral nephrectomy, one, 
right nephrectomy and left heminephrectomy; one pa- 
tient, only fine needle biopsy of the right kidney. In three 
of the patients no biopsy, surgery. or autopsy had been 
performed, and thus no histologic diagnosis received. 
Four cf the patients had lung or other metastases at 
diagnosis; the other three developed pulmonary metas- 
tases later. 

Four of the patients were still alive 8-36 months after 
diagnosis. One of these had a right heminephrectomy 
and left nephrectomy; one had bilateral nephrectomy; 
one had bilateral fine needle biopsy; and another had 
only left-side fine needle biopsy. Three of these patients 
had no metastases at diagnosis; the other had multiple 
pulmonary metastases. 

Bilateral histological diagnosis was obtained in six 
cases. In three cases no histologic diagnosis was ob- 
tained because neither surgery nor autopsy was per- 
formed. Only ultrasonographic unilateral fine needle 
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Summary of Findings 
T Age and Sex Signs and Symptoms Urography Angiography Histology Follow-up 


1 ....45,M Hematuria; no pal- Bilateral expansive Another 2 cm tumor, 
pable mass lesions: left, 7 right; 5 cm adre- 
cm; right, 2 cm nal metastasis 
C oor Flank pain, left: no Expansive lesion, 10 cm cyst, three 
palpable mass left small tumors left; 
two small tumors, 
right 
9 561, P Polycytemia; no Expansive lesion, Tumors: left, 11 cm; 
palpable mass left right, 3 cm 
4 ....46, M Hematuria; no pal- Expansive lesions: 2.2 and 3 cm tu- 
pable mass right, 3 cm; left, mors, right; large 
10 cm tumor, left 
D 2.82. M Fracture through 5 cm expansive le- Tumors: left, 6 x 9 
renal cell carci- sion, left; possi- cm; right, 8 x 9 
noma metas- ble expansive le- cm 
tasis; no palpa- Sion, right 
ble mass 
B ....54,M Hematuria; no pal- Large expansive Tumors: left, 17 cm; 
pable mass lesions bilat- right, 7 x 10 cm 
erally 
F S. A Flank pain, right; Large expansive 10 cm tumor infil- 
no palpable mass lesions bilat- trating liver, right; 
erally 7 X 10 cm tumor, 
left 
8 51, M Hematuria; palpa- Large expansive Large tumors bilat- 
i ble mass, left lesions bilat- erally 
erally 
9 ....64, M Hematuria and 10 cm expansive Large tumor, left; 
flank pain; pal- lesion, left; nor- three small tu- 
pable mass, left mal finding, right mors, right 
10 ...40, M Hematuria and Multiple bilateral Multiple 5 x 5 to 7 
flank pain, right expansive le- X 8 cm tumors bi- 
no palpable mass sions; cysts (?) laterally 
11 ...70.F Hematuria; no pal- 4»x3cm pelvic de- 3 x 4 cm pelvic tu- 


pable mass 


fect, left; normal 
finding, right 


mor, left; 3 x 5 cm 
tumor, right 





Bilateral nephrec- 


tomy: renal carci- 
noma, same histol- 
ogy 


Bilateral fine needle 
biopsy: renal carci- 
noma, same histol- 
ogy 

Left heminephrec- 
tomy, right ne- 
phrectomy: renal 
carcinoma, same 


histology 
Bilateral nephrec- 
tomy: renal carci- 


noma, same histol- 
ogy 


Right ultrasound- 
guided fine needle 
biopsy: renal carci- 
noma (no autopsy) 


No histology (no au- 
topsy) 


No histology (no au- 
topsy) 


Two urine specimens 
suggesting carci- 
noma; no other his- 
tology (no autopsy) 

Left ultrasound-guided 
fine needle biopsy 
suggesting angio- 
myolipoma 

Bilateral nephrec- 
tomy: renal carci- 
noma, same histol- 
ogy 

Left nephrectomy: 
transitional cell car- 
cinoma; right hemi- 
nephrectomy: renal 
carcinoma 


No initial lung metas- 
tases; died 12 
months after diag- 
nosis 

No metastases; Still 
alive 36 months 
after diagnosis 


No lung metastases: 
thoracic spine me- 
tastasis; died 24 
months after diag- 
nosis 

No initial metastases; 
later liver and lung 
metastases; died 36 
months after diag- 
nosis 

No initial metastasis; 
died 22 months after 
diagnosis 


Single lung metas- 
tasis initially; died 8 
months after diag- 
nosis 

Lung metastases; died 
6 months after di- 
agnosis 


No initial metastases; 
died 36 months after 
diagnosis 


Newly developed pul- 
monary metastases; 
still alive 8 months 
after diagnosis 

No metastases; still 
alive 9 months after 
diagnosis 


No initial metastases; 
still alive 35 months 
after diagnosis. 


biopsy was performed in two cases. In one of these 
cases, although cytologic diagnosis was angiomyoli- 
poma, the patient's recently developed pulmonary nod- 
ules made this diagnosis suspect. In all the other histo- 
logically verified cases, diagnosis was renal cell carci- 
noma, excluding case 11 in which the lesion in the left 
renal pelvis showed a papillary transitional cell carci- 
noma. 


Discussion 


In a 1968 literature survey, Small et al. [13] found 11 
proven cases of concurrent renal adenocarcinoma and 
added one case which was only the second reported 
case preoperatively diagnosed. In a recent literature 
review, we found an additional 45 cases (4, 5, 14-31) 


excluding three cases from the present series that were 
also reported earlier [32, 33]. Of the 57 cases of synchro- 
nous bilateral renal carcinomas previously described, 27 
underwent angiography. Our 11 patients have all had 
transfemoral aortography and selective bilateral renal 
angiography. Case 11 is the sixth reported case with 
bilateral renal tumors of dissimilar histogenesis [6, 7]. 

When renal adenocarcinomas are bilateral, von Hip- 
pel-Lindau disease must be considered, since this dis- 
ease usually involves both kidneys [30]. In cases of angio- 
myolipoma , it is generally impossible to angiographically 
exclude malignancy [34, 35]. In tuberous sclerosis bilat- 
eral rena! angiomyolipoma is reported as high as 50%- 
89% [36, 37]. None of" our patients had von Hippel- 
Lindau disease or tuberous sclerosis. 
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:arcinoma proved by fine needle biopsy of right kidney to be highly differentiated 


Fig. 1.— Case 5, 82-year-old male with bilateral solitary renal : 
carcinoma. 


hypervascular tumor in left kidney and three smaller 
on sectioning two more small tumors were found in 


old male. Bilageral selective renal angiograms cemonstrating large 
dney (arrows). Bilateral nephrectomy showed renal carcinomas; 


Fig. 2.— Case 4, 46-year- 
hypervascular tumors in right ki 
right kidney. 
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Fig. 3.—Case 10, 40-year-old male. A, Several hypervascular tumors 
evident in right kidney. B and C, Both arteries supplying left kidney with 
multiple hypervascular tumor nodules occupying entire kidney. Bilateral 
nephrectomy verified multiple highly differentiated renal carcinomas. 
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Clinical suspicion of bilateral renal cell carcinoma 
seems very rare. Diagnosis, therefore, is radiographic, 
and the first step is to show an expansive lesion at 
urography. In 11 of 26 cases of unilateral renal neo- 
plasms verified by autopsy, Berge et al. [38] found that 
even 5-10 cm tumors were not recognized urographi- 
cally. Since two-thirds of their cases had purely cortical 
tumors, it is clear that optimal urographic technique is 
very important in identifying the kidney margins. High 
dose nephrotomography has greatly increased the ability 
to demonstrate renal lesions [39]. In our cases (2, d; 9, 
and 11) where urography showed only unilateral expan- 
sive lesions, angiography revealed small tumors (up to 3 
x 4 cm) in the contralateral kidney. In case 2 the single 
expansive lesion found at urography was demonstrated 
to be a cyst at angiography, while the small tumors were 
not even suspected at urography. In another patient 
(case 4) angiography revealed two additional small (2 
cm) tumors. In one patient with multiple bilateral tumors, 
diagnosis at initial urography was supposed to be poly- 
cystic disease of the kidneys. 

The importance of angiography in detecting small 
renal tumors is emphasized by Viets et al. [4] who had 
two of nine cases in which tumors were inapparant 
before angiography. They recommend that bilatera! se- 
lective renal arteriography be performed in all patients 
with a renal mass lesion, since abdominal aortography 
may not show small lesions that could be demonstrated 
by selective angiography, and we agree. 

The complication rate for selective catheterization of 
renal arteries was studied by Jonsson et al. [40] who 
found a 0.996 incidence (five of 583 patients) of subinti- 
mal deposits of contrast medium. We believe this is an 
acceptable risk. The extra volume (8 ml) of contrast 
medium selectively injected results in no significant 
additional risk to the kidney. 

An important question concerning patients with bilat- 
eral renal carcinomas is whether the contralateral tumor 
is metastatic or primary. Clinical studies have shown 
metastatic growth of 1.24% in the opposite kidney, while 
autopsy studies have shown contralateral metastases in 
4%-29.5% [41-44]. Various criteria have been suggested 
to diagnose bilateral primary tumors (13, 45]. Hyman et 
al. [20] offer the following to help identify primary 
bilateral kidney tumors: (1) the tumors should preferably 
appear simultaneously; (2) there should be only one 
tumor in each kidney (multiple lesions suggest metas- 
tases); (3) each tumor should show at least partial encap- 
sulation; and (4) the basic histology should be different 
in each lesion. 

However, it has also been suggested that the presence 
of multiple bilateral renal lesions of the same histologic 
appearance and the absence of any other evidence of 
metastatic growth would favor bilateral origin of the 
lesions [25]. Obviously, no characteristics exclusively 
distinguish bilateral primary renal cell carcinoma from 
unilateral tumor metastasizing to the opposite side. The 
question of multicentric primary tumors versus primary 
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necplasms with metastatic deposits is speculative and 
cannot be proved in the single case. 

The 11 cases here exhibit the whole range of combi- 
nations from one large tumor in each kidney to one large 
tumor in one kidney with multiple small tumors in the 
contralateral to multiple small tumors in both kidneys 
(figs. 1-3). In five cases there were initially no known 
metastases outside the kidneys, while in the other cases 
metastases were found in the lungs or elsewhere. 
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Computed Tomography in Adrenal Tumors 


N. REED DUNNICK,' EVERETT G. SCHANER,' JOHN L. DOPPMAN, CHARLES A. STROTT,? JOHN R. GILL,? AND 


r NASSAR JAVADFOUR* 
Computed tomography (CT) was used to evaluate 26 pa- recently we have taken additional overlapping cuts at 7 mm 
tients with a variety of adrenal lesions. Surgical proof was intervals after initially localizing the adrenal glands on routine 


available in 22 patients and clinical confirmation with a var ety scans. 

of other studies in the other four patients. Nine patients ^ad 

aldosterone-producing adrenal adenomas and CT correctly Results 
identified seven. Four patients had cortisol-producing adeno- 


mas and five patients had cortisol-producing carcinomas CT Alceneanoma 

identified each of these tumors. Prominent but normal shaped Nine patients had CT scans as part of their evaluation 
glands were seen in each of the four patients with adrenal of primary aldosteronism; CT identified the adrenal ade- 
hyperplasia. Adrenal metastases from malignant melanoma noma in seven (figs. 1-3). Five had confirmation of the 
in o patients ware identified. Only Ono o! m» pheochrcmo- suspected adrenal adenoma by adrenal vein catheteriza- 


cytomas in two patients could be seen on CT. CT is a ncnin- 
vasive method of localizing adrenal tumors and may be he-pful 
in distinguishing adenomas from adrenal hyperplasia. 


tion and all seven had subsequent surgical proof. At 
surgery, these adrenal adenomas ranged from 1 to 6 cm 
in diameter. Of the two CT failures, one patient had an 
adrenal adenoma only 0.5 cm in diameter which was 
diagnosed by venous sampling and surcically confirmed. 
The other patient had an adrenal adenoma localized by 
venous sampling, but has refused surgery. 


Adrenal venography with samples for laboratory ana ysis 
is a valuable technique for functioning adrenal cortical 
lesions [1-3]. However, in addition to being an invesive 
procedure with the risk of adrenal infarction, the “ight 
adrenal vein may be difficult to catheterize select vely Cushing's Syndrome 
and sample. Whole body computed tomography (CT has 
proved most valuable in the evaluation of retroperitcneal 
structures difficult to image by conventional means. 
Several reports describe the CT manifestations of ncrmal 
adrenal glands and adrenal tumors [4-6]. Thus, there is 
much interest in the use of CT as a means of detecting 
and lateralizing adrenal tumors. We performed CT scans 
on 22 patients with a variety of adrenal tumors, and four 
patients with bilateral adrenal hyperplasia who were 
initially seen for Cushing's syndrome. The spectrum of 
CT findings in these adrenal lesions is presentec and 
correlation is made with both catheterization data and 
surgical results. 


Of 13 patients studied for Cushing's syndrome, five 
had adrenal carcinomas, four had adrenal adenomas, 
and four had bilateral adrenal corticel hyperplasia. Of 
the four patients with adrenal adenornas, CT correctly 
identified all four and each was surcically confirmed. 
The smallest of these adenomas was 2 cm. The CT 
exam ination correctly identified the tumor masses in all 
five cases of adrenal carcinoma and each of these cases 
was surgically confirmed. Adrenal masses were not seen 
in ary of the four cases of adrenal hyperplasia. Instead 
the adrenal glands were prominent but maintained a 
normal configuration (fig. 4). 


Subjects and Methods Metestatic Tumor 
* A total of 26 patients (14 male, 12 female) ranging in age from Two patients with malignant melanoma were studied 
17 to 67 years was examined. Nine patients were stud ed for for adrenal metastases. CT correctly identified both of 
primary aldosteronism, 13 for Cushing's syndrome, two for these tumors, and both were surgically confirmed 
adrenal metastases, and two for biochemical evidence of a (fig. 5). 
pheochromocytoma (table 1). 
Bilateral adrenal venography with sampling was performed in Pheochromocytoma 
pater, Mni wae peor in We e (ire patients wore sited (ot arse Qa S a 
mocytoma. CT identified an adrenal mass in one of these 
adrenal carcinomas or metastases to the adrenal gland Surgi- ; ! 
cal confirmation was obtained in 22 of the 26 patients. cases and surgical proof was obtained. The other patient 
The CT scans were performed on an EMI 5000 whole body had a 3 cm right adrenal pheochromocytoma not identi- 
scanner with an 18 sec scan time and a 320 x 320 matrix fied on CT. The paucity of retroperitoneal fat in this 


display. Adjacent but not overlapping 13 mm cuts were routinely patent made delineation of retroperitoneal structures 
obtained after injection of intravenous contrast material. More impossible on CT. 
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TABLE 1 


Diagnostic Methods in Pa 


tients with Adrenal Tumors 














Angiography 




















Reason Seen an nuclide i 
Case No. " teer rA Vasara Peena —— ý CT Surgery Pathology and Final Diagnosis 
Aldosteronism: 
Ee dd r ENA ES ns - + NP NP + + Adenoma, Aldosteronoma 
EK Wibixusievint deis us = + NP NP + + Adenoma, Aldosteronoma 
a” esce cosa Leda - + NP NP + + Adenoma, Aldosteronoma 
Nr ud PEANAS dafs * — -— NP * + Adenoma, Aldosteronoma 
Dec NP NP NP * + + Adenoma, Aldosteronoma 
re a ne E + NP NP + + Adenoma, Aldosteronoma 
( Se ee ee ee NP NP NP + H + Adenoma, Aldosteronoma 
-E TEE ee ae + — NP NP — + Adenoma, Aldosteronoma 
OA nt Pea ase. + ~ NP NP — NP NP, Aldosteronoma 
Cushing's syndrome 
E E CT AEEA + + + + + + Adenoma 
Vibe quitus esa AOL NP NP NP EJ + + Adenoma 
| en ee ne + E + NP + + Adenoma 
Mis ae NP NP NP — + + Adenoma 
PR. E E ee — — n NP = -— Hyperplasia 
BUR Sake Dedduak sce = — _ NP -= NP NP, Hyperplasia 
ED. EEO see - NP NP X NP NP, Hyperplasia 
EN ud aire A NP NP NP ~ a NP NP, Hyperplasia 
ET ee ere eee NP B - NP + + Carcinoma 
ee NP NP + NP + Carcinoma 
e SRP re ok besseren. NP NP + NP + + Carcinoma 
| ee eee NP B B NP - + Carcinoma 
7 EE ee rae NP B + NP + + Carcinoma 
Melanoma: 
o. ER TOTTA EEE NP NP + NP + + Metastasis 
NC T A E EN NP NP NP NP + + Metastasis 
Hypertension: 
-— —— tec< NP NP + NP - + Pheochromocytoma 
EN. Sara we Secs od hes NP NP + NP + + Pheochromocytoma 
Note. — + = positive for adrenal tumor; — = negative for adrenal tumor; NP = not performed 


Hypgrplasia rather than tumor, 





Fig. 1.—Case 5, 47-year-old woman with primary aldosteronism. Right 
adrenal mass. Subsequent surgery demonstrated 1.3 x 1.0 x 0.5 cm 
right adrenal adenoma. 


Discussion 


This series of patients demonstrates the value of adre- 
nal venography with venous samplings for the evaluation 
of hormone-producing adrenal lesions. However, adre- 
nal venography is an invasive procedure which requires 
skilled angiography. Even an experienced angiographer 





Fig. 2.— Case 7. 49-year-old man with primary aldosteronism. Right 
adrenal mass. Confirmed by iodocholesterol scan and subsequent sur- 
gery. 


may not be able to sample successfully both adrenal 
glands in all patients. 

The normal adrenal glands are commonly identified on 
CT scans of the uppe? abdomen by their characteristic 
shape and location. The left adrenal gland is routinely 
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Fig. 3.—Case 3, 55-year-old woman with primary aldosteronism . A, 
Right adrenal mass (arrow). 8, Mass (arrow) confirmed by adsenal 
venogram and venous sampling. Subsequent surgery removed 1.6 = 1.5 
x 1.2 cm right adrenal adenoma. 





*Fig..4.—Case 16, 26-year-c Id woman with Cushing's syndrome. Prom- 
inent but normally shaped adrenal glands bilaterally (arrows). Adrenal 
vejn samples confirmed impression of bilateral adrenal hyperplas&. 


visualized at the same level, or one cut above the top of 
the left kidney. It is shaped like an inverted V, one erm of 
which may be slightly longer than the other. The right 
adrenal gland is seen medial to the liver and also Fas an 
inverted V shape. The posterior arm is much longe~ than 
the lateral arm, and we frequently visualize on y the 
longer posterior arm. It is located immediately behind 
the inferior vena cava, slightly above the top of the right 
kidney, and parallels the right diaphragmatic crus. 
Adrenal tumors appear as discrete masses n the 
adrenal gland. If the tumor is small, a portion of normal 
gland may also be identified. When the tumor is large, 
the adrenal etiology may be suspected by the clinical 
presentation, anatomic location,eand absence of a nor- 
mal adrenal gland. As we have stressed in an earlier 
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report [6], many adrenal tumors have a low absorption 
coefficient even after intravenous contrast material. 

CT correctly identified 11 of the 13 steroid-producing 
adrenal adenomas, and there were no false positives. 
The smallest tumor identified was 1 cm in diameter. Two 
adenomas were missed, one was surgically confirmed 
(0.5 cm) while the other was diagnosed by venous 
sampling (of unknown size). CT identified the absence of 
tumors in the four patients with bilateral adrenal hyper- 
plasia. Although both adrenal glands are slightly en- 
larged in bilateral adrenal hyperplasia, we have not been 
able to distinguish these glands from normal glands on 
CT. However, a normal adrenal scan in Cushing's syn- 
drome provides reliable, though indirect, evidence of 
adrenal hyperplasia. CT correctly identified all seven of 
he malignant tumors involving the adrenal glands, and 
demonstrated one of the two adrenal pheochromocyto- 
"nas. 

Thus, there was an overall accuracy of 8996 (23 of 26). 
However, both of the errors were false negatives. In 
every case in which CT identified an adrenal lesion, the 
diagnosis was confirmed by other studies, usually an- 
giography and surgery. The false negative rate of 11% (3 
of 26) is a result of a small lesion (0.5 cm) or lack of 
retroperitoneal fat. 

In patients with biochemical findings of either Cush- 
ing s syndrome or primary aldosteronism, CT may local- 
ize the functioning tumor and thus provide lateralization 
for the surgeon. Two other noninvasive methods cur- 
rently provide similar information: isotopic adrenal scan- 
ning with an iodinated cholesterol compound [7-9] and 
diagnostic ultrasound [10-11]. Isotopic scanning is a 
prclonged procedure with a rather high radiation dose. 
The resolution of gray scale ultrasound is continuing to 
improve; however, the adrenal glands are difficult to 
image, especially in large patients where a lower fre- 
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Fig. 5.—Case 23, 27-year-old man with malignant melanoma. A, Left 
adrenal mass (arrows). B, Left adrenal arteriogram demonstrated large 
mass (arrows) with smaller vascular area at inferior edge of mass 
(arrowheads). At Surgery this was metastatic melanoma; large mass was 
hemorrhage. 


quency transducer is required. At present, we feel CT 
Provides the best anatomic information in the presurgi- 
cal evaluation of adrenal lesions. 
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Ultrasonic Characteristics of 


Chronic Atrophic Pyelonephritis 


CHESTER J. KAY,'* ARTHUR T. ROSENFIELD.* KENNETH J. W. TAYLOR,? AND MURRAY A. ROSENBERG' 


Six cases of chronic atrophic pyelonephritis were studed 
with gray scale ultrasound. The findings are analogous to 
those seen pathologically, namely a focal or multifocal proc- 
ess with loss of renal parenchyma, retraction of one or more 
calyces, decrease in renal size, and increased echoes from 
fibrosis. In the proper clinical setting, the diagnosis of chronic 
atrophic pyelonephritis can be made using ultrasound tech- 
nique. 


Ultrasound is capable of demonstrating fine anatomic 
detail in the kidney. The renal parenchyma consists of 
the cortex, which produces low-level echoes; the pyra- 
mids, which are sonolucent; and the arcuate vessels, 
which are seen in cross-section as punctate zones of 
intense echoes at the corticomedullary junction m. 4]. 
The calyces and infundibula, when seen, are best de- 
fined as sonolucent structures within the renal sinus 
surrounded by echogenic urothelium. The remainder of 
the renal sinus contains dense echoes [3]. 

Most of the literature concerning renal inflammatory 
disease has dealt with cases studied using bis:able 
display [4]. This paper demonstrates the ultrasound 
findings of chronic atrophic pyelonephritis. Thes» are 
analogous to the urographic signs and permit the diag- 
nosis to be made in the proper clinical setting. 


Case Material and Findings 


Six cases of chronic atrophic pyelonephritis were 
studied whose diagnoses have been established by clin- 
ical history and radiographic criteria. Case material was 
collected over a 3 month period and included patients 7- 
59 years old. Scans were performed in the prore and 
supine positions on a Picker Echoview VI unit using a 
2.25 mHz transducer. 

All six patients had focal loss of parenchyma and small 
kidneys. All but one patient had a local area of inc-eased 
echogenicity, and four of six patients showed retraction 
of calyces from the renal sinus. 


Representative Case Reports 
Case 1 


E. B., a 59-year-old woman, had a 3 week history of fatigue, 
chills, and sweating. She suffered "damage" to the right kidney 
36 years earlier during pregnancy. She was treated intermit- 
tently with sulfisoxazole. White blood cell count was 13,600 on 
admission. Urine had 4-6 white cells per high power field. Blood 
urea nitrogen and serum creatinine were normal. Intravenous 
urography (fig. 1A) showed focal areas of clubbing and loss of 
renal parenchyma. Sonography (fig. 1B) showed focel loss of 
renal parenchyma, extension of the calyces peripherally from 
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the renal sinus, a slight increase in parenchymal echoes in the 
upper pole, and a decrease in renal size. The perinephric space 
was maintained. 


Case 2 


C.T., a 59-year-old woman, had chest and snoulder pain. She 
had a long history of urinary tract infections treated with 
periodic urethral dilatations. Blood urea nitrogen and serum 
creatinine were within normal limits. Urography showed chronic 
pyelonephritis predominating in the upper pole, consistent with 
reflux nephropathy (fig. 2A). The ultrasound study (fig. 2B) 
showed increased echoes in the involved arees of the upper and 
lower poles, and associated loss of renal parenchyma. The 
perinephric space is intact. 


Case 3 


S. T., an 18-year-old woman, had abdomiral pain for 1 week. 
Excretory urography (fig. 3A) showed scarrirg of the lower pole 
of the right kidney with a duplicated right collecting system. 
The ureters inserted separately into the bladder. There was 
clubbing of the middle and lower pole calyces. White blood cell 
count was 14,600 with a shift to the left. Urine had 15-20 white 
cells per high power field. Bacterinuria was present. Ultrasound 
study (fig. 3B) demonstrated loss of renal parenchyma in the 
lower pole, increased echogenicity, and a normal upper pole. 


Discussion 


Chronic atrophic pyelonephritis has several etiologies. 
Hodson [5] described it as a focal or multifocal process 
with normal intervening areas of kidney. The process 
may involve the full thickness of the kidney with retrac- 
tion cf the papilla, dilatation of the surrounding calyx, 
depression of the surface, and loss of the renal paren- 
chyma. The involved kidney is often small and the adja- 
cent tissue is normal. This constellation of findings can 
be induced by several processes, most commonly vesi- 
coureteral reflux. Clinical correlation is essential. 

The ultrasound findings of chronic atrophic pyelone- 
phritis reflect the pathologic alterations. Focal loss of 
parenchyma can be appreciated. Col agen is considered 
to be a major source of echoes [6]. Focal fibrosis mani- 
fested by increased echoes can be cemonstrated in the 
involved area of the cortex and medulla (fig. 4). The 
retracted calyx, if not distended with fluid, appears as an 
echogenic zone extending beyond the normal area of 
the renal sinus. When distended with urine, sonolucent 
fluid within the calyx or infundibulum may be appreci- 
ated. One of our patients had a dense fibrous band in 
the parenchyma (fig. 1). The entire scarring process, if 
advanced, may be global rather thar focal. 

The focal abnormalities are in contrast to a group of 


Bridgeport, Connecticut 06602. Address reprint requests to C. J. Kay. 


? Department of Radiology, Yale University School of Medi ine, New Haven, Connecticut 06510. 


AJR 132:47-49, January 1979 
© 1979 American Roentgen Ray Society 


47 


0361-803X/79/1321-0047 $0.00 


48 KAY ET AL.e 


diseases which produce a generalized increase in corti- 
cal echoes and preserve the sonolucent medulla leading 
to an accentuation of normal renal anatomy. These 
entities include acute or chronic glomerulonephritis, 
diabetic glomerulosclerosis, acute tubular necrosis, and 
Alports Disease [1, 2, 7]. In one case of renal infarction 
studied with ultrasound [8] there was a focal zone of 
intense echoes in the involved renal parenchyma, but no 
abnormality in the renal sinus. Renal tuberculosis, pap- 
illary necrosis, and possibly focal postobstructive atro- 
phy would be expected to produce a sonographic ap- 
pearance similar to chronic atrophic pyelonephritis. 
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Fig. 1.— Case 1. A, Focal scarring 
and calyceal retraction in upper pole 
of right kidney, typical of chronic 
atrophic pyelonephritis. B, Right 
kidney (arrowheads) with patient 
prone. Focal loss of parenchyma, 
extension of calyx from renal sinus 
to renal margin, and associated fo- 
cal increased echogenicity due to 
fibrosis (arrow) in upper pole. 


Fig. 2.— Case 2. A, Focal scarring 
in both upper and lower poles of 
right kidney with associated calyceal 
blunting. B, Right kidney with pa- 
tient prone. Focal scarring and ex- 
tension of renal sinus to renal mar- 
gin in upper pole of right kidney 
(arrow) and increased echogenicity 
and loss of parenchyma in lower 
pole 


Technical artifacts from an overlying rib may appear to 


produce loss of parenchyma. The ultrasound findings 
should be technically reproducible, since the trans- 
ducer, not being perpendicular to the kidney, can pro- 
duce some of the above described findings. 


Intravenous urography usually precedes ultrasonic 


evaluation in cases of suspected urinary tract infection. 
It adequately displays morphologic abnormalities and is 
preferable to ultrasound in most cases as the primary 
method of evaluation. However, the ultrasonic patterns 
should be familiar, since it may be used initially to 


evaluate the abdomen or may be the procedure of choice 
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Fig. 3.—Case 3. A, Duplicated 
collecting system on right with scar- 
ring and calyceal blunting involving 
lower moiety of duplex system. B, 
Parasaggital section through liver 
(L), gallbladder (G), and right kidney 
(arrowheads) with patient supine. 
Focal loss of renal parenchyma in 
lower pole with zone of increased 
echoes (arrow) in adjacent region 
from both fibrosis and calyceal re- 
traction. 





in certain clinical situations, such as pregnancy or in 
patients with a history of allergy. 
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Persistent Gallbladder Opacification after lopanoic Acid 
Cholecystography: Diagnostic Implications for Acalculous Cholecystitis 


MARC P. BANNER," ? MICHAEL H. BLESHMAN,':? AND JERRY M. SPECKMAN' 


Recent reports in the surgical literature state that persistent 
dense visualization of an otherwise normal-appearing call- 
bladder 36 hr after the administration of iopanoic acid is highly 
suggestive of acalculous cholecystitis. To determine the inci- 
dence and significance of persistent gallbladder visualization, 
324 patients and 66 asymptomatic controls were evaluated. 
An equal percentage (about 10%) of both groups showed 
persistent dense gallbladder opacification 36 hr after iopanoic 
acid ingestion. The results do not support the contention that 
patients with acalculous cholecystitis can be identified by 
simply obtaining an additional abdominal radiograph the day 
after oral cholecystography. 


Introduction 


The radiographic diagnosis of acalculous cholecystitis 
has been, and remains, elusive. All radiologists nave 
examined patients with convincing and often persistent 
symptoms of gallbladder disease whose oral cholecys- 
tograms appear normal, often on repeated occas ons. 
Barium gastrointestinal examinations are also usually 
normal or do not account for the patient's symptoms. 
The development of a reliable method of separating 
patients with acalculous cholecystitis from those with 
other abdominal disease would be an important adjunct 
to clinical diagnosis. 

Adams and Foxley [1] recently reported 26 patients 
with persistent symptoms compatible with biliary tract 
disease and normal oral cholecystograms whc had 
dense visualization of their gallbladders 36 hr after mges- 
tion of 3 g iopanoic acid (Telepaque, Winthrop Labs., 
New York, NY). A control population of 22 patients with 
symptoms related to gynecologic or gastrointestinal or- 
gans other than the gallbladder was studied preopera- 
tively and had normal cholecystograms at 12 hr with no 
gallbladder opacification at 36 hr. The 26 patients 
showed histologic evidence of cholecystitis while the 22 
control patients had normal gallbladders by inspection 
and palpation at laparotomy. 

Nora et al. [2] studied 14 patients with chronic gall- 
bladder symptomatology by oral cholecystograpyy and 
fatty meal. Their chclecystograms were reportecly nor- 
mal except for prolonged gallbladder visualization at 24 
hr to 7 days. All of tnese patients had cholecystectomy 
and histologic evidence of acalculous cholecystitis and/ 
or hyperplastic cholecystosis. 

We undertook a prospective study to determine the 
incidence of persistent galloladder opacificaticn after 
oral cholecystography and its relation to symptomatol- 
ogy in patients and presumed normal subjects. 
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Subjects and Methods 


All patients with visible gallbladders by oral cholecystography 
during a 6 month period in 1976 were asked to return 24 hr after 
their initial examination for one additional radiograph of the 
gallbladder. A total of 324 patients with diagnostic gallbladder 
visualization returned. A minority of both in- and outpatients 
was unable to return for a variety of reasons; these patients 
were questioned about abdominal symptoms associated with 
gallbladcer disease. There were 185 patients (5776) evaluated 
with 3 g iopanoic acid ingested 12-14 hr prior to filming, and 
139 patients (43%) with 6 g ingested during the 36 hr prior to 
initial filming [3]. 

Initial prone and prone oblique radiography of the right upper 
quadrant was followed by erect and supine fluoroscopic 
compression spot films of the gallbladder at 70-75 kVp. Follow- 
up filming at 24 hr (36 hr after ingestion of iopanoic acid) 
consisted of a single upright fluoroscopic spot film of the 
gallbladder duplicating the previous day's technique. 

A commercial fatty meal (Lipomul Oral, Upjohn, Kalamazoo, 
MI) was given to 152 patients (4796) with further filming 30-45 
min after ingestion, a much higher percentage of fatty meals 
than we normally administer in regular clinical practice. When- 
ever feasible, all patients studied during an even-numbered 
month received a fatty meal while those examined during odd- 
numbered months did not. This randomization was adhered to 
as closely as possible, regardless of findings on initial cholecys- 
togram films. Irrespective of month, however, all patients whom 
we believed needed a fatty meal to establish a radiographic 
diagnosis received one. 

Upon completion of initial cholecystography all patients were 
instructed to resume their normal diet and to have breakfast 
before returning for the follow-up film. Ingestion of some fatty 
food was encouraged, though specific diets were not prescribed 
and dietary information was not obtained at the time of follow- 
up filming. 

Gallbladder visualization at 24 hr was compared to the initial 
cholecystogram. Visualization was noted as good, faint, or 
absent. Unchanged gallbladder density was designated persist- 
ent gcod visualization; a change from initial good to subsequent 
faint opacification was designated prolonged visualization of 
the gallbladder. Defined this way, persistent good visualization 
was apparently the criterion used by Adams and Foxley [1] to 
estab ish a diagnosis of acalculous cholecystitis. 

In addition to 324 patients, 66 healthy and asymptomatic 
control subjects (all members of our department) were exam- 
ined 14 hr after ingestion of 3 g iopanoic acid. A single prone 
oblique radiograph of the right upper quadrant was obtained 
after which a fatty food was given to each subject. Normal 
dietary patterns were resumed. Filming was repeated at 24 hr 
intervals, with identical radiographic technique, until the gall- 
bladder shadow was no longer seen. To our knowledge, no 
patient with a normal-appearing gallbladder underwent chole- 
cystectomy. 
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TABLE 1 
Comparison of Gallbladder Opacification with Cholecystographic Findings 
NO Mm : " . 
Gallbladder Visualization (36 hr Patient Population iaie 
after Ingestion of lopanoic ‘ . 
Acid lecystogam Gallstones QMPeDR yg)  PŠpulation 
Persistent good 
visualization ....... 26 (9.4) 5 (13.9) 1 (8.3) 32 (9.9) 7 (10.6) 
Prolonged 
visualization ....... 134 (48.6) 17 (47.2) 7 (58.4) 158 (48.8) 24 (36.4) 
No visualization ........ 116 (42.0) 14 (38.9) 4 (33.3) 134 (41.3) 35 (53.0) 
u PME uiisennudei o dur 276 12 324 66 








Note. — Numbers in parentheses are percentages. 


* Patients with and without fatty meal considered together in each diagnostic category. Patients receiving 3 and 6 g iopanoic 


acid also considered together in each diagnostic category. 


Results 
Gallbladder Appearance 


Of the 324 patients with diagnostic gallbladder visuali- 
Zation, 276 (85.2%) had cholecystograms which ap- 
peared normal, 36 (11 .1%) had gallstones, and 12 (3.796) 
showed changes of hyperplastic cholecystosis. At 24 hr. 
persistent good visualization was noted in 32 patients 
(9.996) and prolonged visualization in 158 (48.8%) 
(table 1). 

Persistent good visualization was seen in 26 patients 
(9.4%) with normal cholecystograms, in five (13.9%) of 
those with gallstones, and in one patient (8.3%) with 
hyperplastic cholecystosis. Prolonged visualization was 
Present in 134 (48.6%), 17 (47.2%), and seven (58.4%) 
patients with normal cholecystograms, gallstones, and 
cholecystosis, respectively. Of the 150 patients who 
received 3 g iopanoic acid, 15 (10.096) had persistent 
good visualization and 65 (43.3%) prolonged visualiza- 
tion; of the 126 patients who ingested 6 g, 11 (8.7%) had 
persistent good visualization and 60 (54.8%) prolonged 
visualization. The relatively small numbers of patients 
with gallstones and cholecystosis precluded statistical 
comparison between 3 and 6 g dose cholecystography. 

Of the 66 control subjects, seven (10.6%) showed 
persistent good visualization and 24 (36.4%) prolonged 
visualization 36 hr after ingestion of 3 g iopanoic acid. 
The seven control Subjects with persistent good visuali- 
zation were restudied in identical fashion 1-3 weeks after 
their initial Participation. Three of the seven controls 
again showed persistent good visualization, three had 
prolonged visualization, and one showed absence of 
visualization 36 hr after iopanoic acid ingestion. Two of 
the seven had discernible gallbladder opacification for 4 
days. All controls showed diagnostic gallbladder visuali- 
zation after 3 g iopanoic acid and no gallbladder abnor- 
malities were demonstrated. At reexamination, the con- 
trol subjects with persistent good visualization also had 
upright fluoroscopic compression spot films of the gall- 
bladder to exclude small gallstones which might have 
been overlooked on the overhead radiographs. No 
stones or other abnormalities were found. 


Response to Fatty Meal 


Films after a fatty meal in the patient population 
usually demonstrated gallbladder contraction of varying 
degrees, though an occasional unchanged gallbladder 
was noted. Of 131 patients who received a commercial 
fatty meal 12 (9.296) had persistent good visualization 
and 58 (44.395) prolonged visualization. Of 145 patients 
who were not given a fatty meal, 14 (9.796) showed 
persistent good visualization and 76 (52.4%) prolonged 
visualization. 

All control volunteers had a fatty breakfast after the 
first day's filming and, like the patient population, re- 
sumed their normal diet. Persistent good visualization 
was noted as frequently in the controls (10.695) as it was 
in the patient groups who did or did not receive a 
ccmmercial fatty meal. However, fewer controls (36.495) 
showed prolonged visualization than did patients 
(48.8%) who did or did not receive a fatty meal. Again, 
too few patients with gallstones and hyperplastic chole- 
cystosis were studied with and without fatty meals to 
allow valid comparison with normal" patients and con- 
trols. 


Symptomatology 


Table 2 compares patient symptomatology with gall- 
bladder appearance. With normal cholecystograms no 
statistical difference among the three appearance 
groups (persistent good visualization, prolonged visuali- 
zation, no visualization at 36 hr) was noted with regard 
to abdominal pain located in the epigastrium or right 
upper quadrant, radiation of pain to the right scapula, 
nausea and/or vomiting associated with pain, or intoler- 
ance to fatty or spicy food. Abdominal pain and associ- 
ated nausea and/or vomiting was reported as frequently 
by the normal cholecystogram group as it was by those 
with gallstones. However, the latter indicated Specific 
pain radiation to the right scapula more frequently than 
the former. Those with hyperplastic cholecystosis tended 
to have symptoms more often than either of the other 
two groups. Too few patients gave a history of prior 
jaundice to allow statistically significant comparison of 
the various groups. The control population, as noted 
above, was asymptomatic. 
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TABLE 2 
Comparison of Patient Symptomatology with Cholecystographic Findings and Gallbladder Visualization after lopanoic Acid 
Ingestion 
Normal Oral Sholecystogram 
S tom kd z ; : : . , eee Gallstones Hyperplastic Chole- 
"m Regardless of Visuali- Persistent Good V- Prolonged Visualiza- No Visualization at anai cystosis 
zation at 36 hr sualization at 36 hr tion at 36 hr 36 hr 
Epigastric or right up- 
per quadrant ab- 
dominal pain .. 197 (71.4) 17 (65.4) 100 (74.6) 80 (69.0) 25 (69.4) 10 (83.3) 
Radiatior of pain to 
right scapula .... 63 (22.8) 6 (23.1) 34 (25.4) 23 (19.8) 11 (30.6) 4 (33.3) 
Nausea or vomiting 
associated with 
^D EREET ET 121 (43.8) 12 (46.2) 64 (47 .8) 45 (38.8) 16 (44.4) 8 (66.7) 
Fatty or spicy food in- 
tolerance ........ 159 (57.6) 18 (69.2) 77 (57.5) 64 (55.2) 21 (58.3) 9 (75.0) 
JUI a e Lco oou odes 12 (4.3) 2 (7.7) 5 (3.7) 5 (4.3) 3 (8.3) 0 
TOM acdc vicctenans 276 26 134 116 36 12 





Note. — Numbers in parentheses are percentages. 


Discussion 


Mechanisms postulated for prolonged gallbladder vis- 
ualization include (1) failure of the gallbladder to enapty 
after cholecystography and (2) enterohepatic recircula- 
tion of conjugated iopanoic acid with refilling of the 
gallbladder. Goldberg et al. [4] demonstrated that con- 
jugatec iopanoic acid is absorbed by the bowel and that 
1995-5396 of the drug undergoes enterohepatic recicu- 
lation. Though it was not possible for us to study racir- 
culation in our patients, one observation seems wcrthy 
of speculative comment. Patients with normal cholecys- 
tograms who ingested 6 g iopanoic acid had a greater 
incidence of prolonged gallbladder visualization (54.8%) 
than did those who ingested 3 g (43.396). Though it has 
not been determined, to our knowledge, that the amount 
of enterohepatic recirculation of iopanoic acid is Jose 
related, it is not unreasonable to assume that, for a civen 
percentage of recirculation, the higher the ingested 
dose. the more prolonged gallbladder visualization 
would be. 

The alternate postulate for prolonged gallbladde' vis- 
ualization, that is, failure of gallbladder emptying after 
cholecystography, was examined using the fatty meal. 
Administering a fatty meal, as well as having patents 
and controls resume a normal diet after the initial day's 
filming, provided the needed stimulus for gallbledder 
emptying. A virtually identical incidence of pers&tent 
good visualization (about 1096) in patients who recaived 
a fatty meal, those who did not, and control subjects as 
well as a lack of correlation of fatty meal administration 
with cegree of subsequent gallbladder opacification im- 
ply that failure of gallbladder emptying is not the sole 
cause of persistent good or prolonged visualizatior . 

it became obvious during our 6 month study that 
identification of patients with normal cholecystograms 
and persistent good visualization was not sufficient to 
recommend surgery for these patients, as many were 
subsequently shown to have upper gastrointestinal pa- 


thology which could account for their symptomatology. 
Even cholecystectomy with pathologic confirmation of 
acalculous cholecystitis in the 9.4% of patients with 
persistent good visualization of a normal-appearing gall- 
bladder would not support the reports in the surgical 
literature that acalculous cholecystitis can be accurately 
identified by oral cholecystography. Validation would 
require cholecystectomy in all 276 patients with normal 
cholecystograms, histologic confirmation of cholecysti- 
tis in the above-mentioned 9.4%, and absence of inflam- 
matory changes in the 42% of patients whose gallblad- 
ders were no longer seen at 36 hr (table 1). Such a 
procedure would obviously be impossible. 

For these reasons a control population was studied. 
The results obtained from our patient population were 
reproduced in our control population. The latter, aside 
from being asymptomatic and healthy, was younger on 
the average than the patient population and, therefore, 
less likely to harbor gallbladder disease. The equal 
percentage of controls and patients with persistent good 
visualization 36 hr after iopanoic acid ingestion and the 
inconstancy of persistent visualization in controls tend 
to invalidate, at least by inference, the published reliabil- 
ity of persistent good visualization in identifying patients 
with acalculous cholecystitis. We realize that our pa- 
tients with normal cholecystograms and persistent good 
visualization did not have surgery and could have had 
acalculous cholecystitis. Nonetheless, we conclude that 
neither persistent good visualization nor prolonged vis- 
ualization would distinguish them from those with 
otherwise normal oral cholecystograms. Prolonged gall- 
bladder opacification after ingestion of another contrast 
agent, iocetamic acid (Cholebrine, Mallinckrodt, St. 
Louis, MO), also seems to be common and is undepend- 
able as a criterion for the diagnosis of cholecystitis [5]. 

Prolonged or persistent good gallbladder visualization 
is, at present, an incompletely understood observation. 
In the presence of a normal diet, sluggish gallbladder 
emptying does not seem to be a major factor. Enterohe- 
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Double Blind Comparison of Meglumine lotroxate (Biliscopin), 
Meglumine lodoxamate (Endobil), and Meglumine loglycamate (Biligram) 


4 V. TAENZER' AND V. VOLKHARDT* 


Two new intravenous cholegraphic agents, iotroxate and permit a reduction of the total amount of iodine and thus 


iodoxamate, hold a lower general toxicity, lower protein bind- a further decrease of the rate of side effects in compari- 
ing, and claim a higher rate of biliary excretion. Both com- son to ioglycamate. 

pounds proved to be equally effective in opacifying the call- 

bladder and the bile ducts in a double-blind clinical study Subjects and Methods 


comprising 400 cases. lotroxate gave significantly eatlier 
good or adequate visualization as a result of its higher exzre- 
tion rate by the liver (P < 0.05). Side effects were observed in 
fewer patients in the iotroxate group (11.6%) compared with 
the iodoxamate group (16.4%, P > 0.05). In a second double- 
blind study, an iotroxate group of 97 patients who rece ved 
two thirds of the overall content of iodine (3.6 g) was compared 
with a group of 98 patients, who received ioglycamate (5.3 9). 
Visualization was equal in the two groups, while side effects 
were significantly reduced to 10.3% in the iotroxate group 
against 20.4% (P < 0.05). The higher biliary clearance of 
iotroxate permits a reduction of the amount of iodine. 


The two double-blind studies were conducted as controlled 
clinical trials, each with two independent treatment groups. 
Unselected patients with indications for intravenous cholangi- 
ography were allocated to the individual groups with the aid of 
a random number generator. 

As in previous studies [6, 8], the radiologic contrast density 
wes assessed by classification into four groups by one of us, 
having knowledge of neither the contrast agent used nor the 
patient's history: (1) good contrast; (2) adequate contrast; (3) 
pcor contrast (inadequate for definite diagnosis); and (4) no 
contrast. The gallbladder and bile ducts were assessed sepa- 
rately. 

m l A radiologist assessed the quality of the demonstration inde- 
Meglumine iotroxate (Biliscopin, Schering AG, Be-lin/ pendent of another, who performed the examination. Patients 
Bergkamen) and iodoxamate (Endobil, Bracco SpA, under 18 years of age, pregnant women, and patients with IgM 
Milan) are new contrast media for intravenous cholengi- gammopathy were excluded from the study. All patients were 
ography. Like iodipamide and ioglycamate, iotroxate asked specifically about allergic reactions in their history, such 
and iodoxamate are dimeric molecules. The link between as hay fever, asthma, and hypersensitivity to drugs, but were 
the two iodine-bearing aromatic nuclei has been not exciuded from the study if the answers were positive. No 
lengthened in both substances in comparison to iodi- studies of the serum enzymes, bilirubin, alkaline phosphatase, 
pamide (fig. 1). In addition, oxygen has been incerpo- and creatinine before and after injection or progress controls to 
rated in the link. In both the enlarged molecules this assess the liver toxicity of the substances were performed, since 


; i ae lee? results in this respect have been published 1, 9]. 
resulted in a reduction of protein binding [1], a reduction j ilice ated published [1, 9] 


of the general toxicity in animal experiments [2, 3] and COO H COO H 
a higher rate of excretion into bile by the liver of Jogs i AN 
compared with iodipamide at equimolar infusion rates 1) [I] -NH-CO-(CH20CH2)3-CO-NH- |. | 
[4]. With iotroxate, a remarkable reduction of the neural kw isi 
toxicity was also observed in animal experiments [5]. 

Reports on clinical experience with iotroxate and com- COO H coo H 
parative pharmacokinetic data have been published [1. AN ptu 
&]. as have reports on the biotransformation of th» two PL -NH-CO-(CH2CH2014-CH2CH2-CO-NH7 L 
cholegraphic agents under discussion [7]. These studies | l 
demonstrated a statistically significant improvement 
both in tolerance and in contrast quality on visualization COO H KOGE 

; : " "P ^ L7 ™l 
of the gallbladder and, in particular, the bile ducts for E. 5 ! NH-CO-(CH2)4-CO-NH 
iotroxate in comparison with ioglycamate. Vie ^ * 

This report presents the results of two double-blind 

comparisons of the two agents with respect to "adio- 

; ae i COOĦ COOH 
graphic quality and clinical tolerance. In the first study, ! | ! 

" o . . ^ d 

these parameters were investigated in a comparative 4 ^ Y nd 
double-blind trial using the same amount of iodine in S4 NH=CO- CH20CH2-CO-NH Ss 
each preparation. A second double-blind study, also ina | 
group of unselected patients, was conducted to decide Fig. 1.— Molecular structure of iotroxate (1), iodoxamate (2), 
whether the higher excretion rate of iotroxate would iodipamide (3), and ioglycamate (4). 
EK 
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TABLE 1 
Quality of Radiologic Visualization in Patients with Gallbladder 

























Gallbladder Bile Ducts 
Biliscopin Endobil Biliscopin Endobil 

Good ........... 85 (47.7) 86 (47.3) 77 (43.3) 73 (40.1)* 
Adequate........ 29 (16.3) 36 (19.8)* 60 (33.7) 60 (33.0)* 
Poo re 16 (9.0) 16 (8.8) 30 (16.8) 38 (20.9)* 
None............ 48 (27.0) 44 (24.2)* 11 (6.2) 11 (6.0)* 

Total. osostasl 178 (100) 182 (100) 178 (100) 182 (100) 

Note. — Numbers in parentheses are percentages. Significance was determined using the Chi Square test (x? = 0.889 for the 
gallbladder; x? = 1. for the bile ducts). In one patient with gallbladder. radiographs were not technically satisfactory. 


"P » 0.05. 


All side effects, whether trivial or serious, were recorded 
according to the nature, time of occurrence, and duration, and 
were classified as mild or severe. Trivial reactions which did not 
require any treatment were classified as mild. These were 
mainly sensations of heat and taste, and nausea. Reactions 
which required further intensive Supervision or even therapeutic 
measures were regarded as severe. 


Administration of Contrast Material 


In the first study, 400 patients referred for intravenous chol- 
angiography received an intravenous injection of 30 ml meglu- 
mine iotroxate (iodine content, 180 g/l; total iodine, 5.4 g) or of 
30 ml meglumine iodoxamate (iodine content, 183 9/1; total 
iodine, 5.5 g). In accordance with the randomization scheme, 
each substance was administered to 200 patients. The injection 
was given over 5 min. 

In the second study, 195 patients received an injection of 30 
ml meglumine iotroxate at low concentration (iodine content, 
120 g/l? total iodine, 3.6 g) or 30 ml meglumine ioglycamate 
(iodine content, 176 g/l; total iodine, 5.3 g). In accordance with 
a randomization scheme, 97 patients received iotroxate and 98 
ioglycamate. To avoid falsification of the side effects rate due to 
uneven or too rapid an injection, the contrast media were 
administered with an Injectomat at a constant rate within 6 min 
[10-12]. 


Radiographic Technique 


Serial films of the right upper abdomen were made at 30, 60, 
90, and 120 min after administration, and also after 3, 6, and in 
some cases 24 hr if no demonstration had been achieved by 120 
min. In addition tomographic films were made if the opacifica- 
tion of the biliary tract was unsatisfactory or in the event of 
overshadowing by intestinal gas. 


Results 
lotroxate versus lodoxamate 


The degree of randomization achieved in the two 
groups can be seen in the distribution of the sexes: 113 
women and 87 men were examined with Biliscopin, and 
116 women and 84 men with Endobil. There were 21 
patients in the Biliscopin group and 18 in the Endobil 
group who had undergone cholecystectomy. 

Contrast quality. The quality of the visualization for the 
contrast media iotroxate (Biliscopin) and iodoxamate 
(Endobil) is shown in table 1. Visualization in patients 
without gallbladders is assessed in table 2. No statisti- 
cally significant difference was established. Good and 





TABLE 2 
Cuality of Radiologic Visualization in Patients without 
Gallbladder 
Biliscopin Endobil ed 
BOO ieeusssssss. 9 (42.9) 6 (33.3) 
Adequate......... 8 (38.1) 5 (27.8) 
mc OT PEREIRA 3 (14.3) 6 (33.3) 
NONG PEE 1 (4.8) 1 (5.8) 
TOU 1... 21 (100) 18 (100) 





Note. — Numbers in parentheses are percentages. 


adequate visualization of the gallbladder was achieved 
in 64% of cases after Biliscopin injection and in 67.1% 
after Endobil injection. The figures for the bile ducts are 
77% and 73.1%, respectively. No visualization of the 
gallbladder was achieved in 27% of cases after Biliscopin 
injection and in 24.2% after Endobil injection: nonvisual- 
ization of the bile ducts was 6.2% and 6.0%, respectively. 
The findings tended to be different only in the groups of 
cholecystectomized patients, but this could not be con- 
firmed statistically: good and adequate visualization was 
observed in 81% of cases after Biliscopin injection and 
in only 67% of cases after Endobil injection. Good or 
adequate visualization of the gallbladder was frequently 
observed earlier (P < 0.05) after Biliscopin injection than 
after Endobil injection (table 3). 

Side effects. Side effects were observed in 16% of 
patients after Endobil injection and in 11.6% after Bili- 
Scopin injection (P > 0.05) (table 4). Severe side effects 
occurred in only three patients: respiratory complaints 
(wheezing) and collapse after Endobil injection (in one 
case each) and allergic skin reactions after Biliscopin 
injection (one case). 


lotroxate versus loglycamate 


This study comprised 112 women and 83 men. There 
were 11 patients without gallbladder in the iotroxate 
(Biliscopin) group and 15 in the ioglycamate (Biligram) 
group. 

Contrast quality. Despite the reduced amount of iodine 
in the Biliscopin group, assessment of contrast quality 
was the same for the gallbladder and better for the bile 
ducts after Biliscopin injection (table 5). The result was 
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COMPARISON OF IOTROMATE, IODOXAMATE, AND IOGLYCAMATE 


TABLE 3 
Earliest Film with Good or Adequate Visualization in Patients with Gallbladder 


Time of film (min Gallbladder Bile Ducts 
after injection) Biliscopin Endobil Biliscopin Endobil 
I E. 53 (46.5) -7 (14.2) 123 (86.6) 116 (82.9)** 
ener 47 (41.2) 66 (55.0) 14 (9.9) 17 (02.0) 
UN cede wx 14 (12.3) 37 (30.8) 5 (3.5) 7 (5.0) 
Total ...... 114 (100) 120 (100) 142 (100) 140 (100) 








Note. — Numbers in parentheses are percentages. Significance was determined using the Chi square test (x? = 31.948 for the 
gallbladder: x? = 0.815 for the bile ducts). 
*P < 0.05. 


** P > 0.05. 


TABLE 4 
Distribution of Side Effects Rate 





























Biliscopin Endobil Biliscopin (3.6 g) Biligram 

Number of patients .......... s 2C0 (100.0) 200 (100.0) 97 (100.0) 98 (100.0) 
Patients with side effects .......... 23 (11.6) 32 (16.0)* 10 (10.3) 20 (20.4)** 
wee dandum -4 (7.4) 10 (5.0) 2 (2.1) 7 (7.4Y 
-—— — err: E 6 (3.2) 7 (3.5) 2 (2.1) 3 (3.1) 
Sensation of heat ......... e 5 (2.5) 18 (9.0) 3 (3:1) 4 (4.1) 
Circulatory reaction ........ se 3 (1.5) 4 (2.0) 1 (1.0) 1 (1.0) 
Skin reactions .......... nnn 6 (3.0) 6 (3.0) 1 (1.0) 4 (4.1) 
Respiratory complaints .......----- 1 (0.5) 4 (2.0) 1 (1.0) 1 (1.0) 

Note. — Numbers in parentheses are percentages. Significance was determined using Fisher's test. 

*P > 0.05. 

* p < 0.05. 

TABLE 5 
Quality of Radiologic Visualization in Patients with Gallbladder 
Dii- ee? Tee | 
Gallbledder Bile Ducts 
ee ee! — TT eee eran ERE 
Biliscopin 3.6 g Biligram Biliscopin 3.6 g Biligram 

Bos]. voter 40 (46.5) 40 (48.2)* 50 (58.1) 37 (44.6)* 
Adequate........ 17 (19.8) 14 (16.9)* 25 (29.1) 26 (31.3) 
POBf Sic pics 5508 10 (11.6) 12 (14.4) 9 (10.5) 17 (20.5) 
MOINS: cu vcx reas 19 (22.1) 17 (20.5) 2 (2.3) 3 (3.6) 

Td rere 86 (100) 83 (100) 86 (100) 83 (100) 





Note.—Numbers in parentheses are percentages. € ignificance was determined using the Chi square test (x? = 0.530 for the 


5f 


gallbladder; x? = 4.572 for the bile ducts). 
*P >0.05. 


similar in the comparison of cholecystectomized patients 
(table 6, P > 0.05). 

Side effects. Side effects were observed in 20.4% of 
patients after ioglycamate injection, and in 10.576 of 


TABLE 6 


Quality of Radiologic Visualization of the Biliary Tract in 
Patients without Gallbladder 


patients after iotroxate injection (P < 0.05). Al side -zg —— — 
ffects re mild. EE diiusuessetss 7 (63.6) 5 (33.3) 
effects were mild Adequate .........- 4 (36.4) 5 (33.3) 
1 : ere 0 3 (20.1) 

Discussion Une .........-- 0 2 (13.3) 

As a radiologic method, intravenous cholangiocraphy Estal... 11 (100) 15 (100) 


has been accompanied by a high rate of abortive exami- 
nations and undesired side effects. Researchers have 
tried to optimize the most important parameters o qual- 
ity in cholangiography (opacification and the rate of side 
effects) by modifying the examination technique. An 
attempt was made with the infusion technique to adapt 
the dose of contrast medium administered per unit of 


Note.— Numbers in parentheses are percentages. 


time to the capacity of the vehicle substances in plasma 
and the functional excretory capacity of the liver. Al- 
though the high rate of side effects in cholangiography 
was reduced by this protracted application of contrast 


58 TAENZER AND VOLKHARDT 


medium, no convincing improvement in the quality of 
the films has been achieved even by increasing the dose 
of contrast medium [9, 13, 14]. 

Two new substances, iodoxamate [11, 15-19] and 
iotroxate [1, 4-7, 9], are now available for cholangiogra- 
phy. In comparison with the older agents (iodipamide, 
ioglycamate) they are superior with regard to the hepa- 
tobiliary excretion rate (and thus opacification on the 
film) and also with regard to tolerance. The present 
double-blind comparative study of these new chole- 
graphic agents, which was conducted in a large study 
population of 400 patients, showed that the diagnostic 
effectiveness of both substances is very good. 

No differences could be demonstrated with regard to 
the quality of the opacification in the gallbladder, but a 
higher percentage of good and satisfactory visualiza- 
tions was achieved by iotroxate in opacification of the 
bile ducts of cholecystectomized patients (P > 0.05). We 
are currently checking this result in a double-blind study 
in a larger population of cholecystectomized patients. 
Our results suggest that smaller differences are detecta- 
ble in the cholecystectomized patients. 

Distinct differences between the two agents can also 
be observed by comparing the earliest time points at 
which good and satisfactory demonstrations are 
achieved. Optimal visualization of the bile ducts and 
particularly of the gallbladder is achieved earlier after 
injection of iotroxate. Contrast quality in the gallbladder 
was good or adequate only 30 min after injection of 
iotroxate in 46.5% of cases, while the same quality was 
achieved at the same time in only 14.2% after injection 
of iodoxamate (P — 0.05). This improved Speed of excre- 
tion by the liver could result in a shorter, less expensive 
examination. 

The frequency of side effects for the two new prepara- 
tions is distinctly reduced in comparison with previously 
reported results [6, 9, 11, 15-19]. The nature and type of 
the side effects are basically the same after injection of 
both agents. However, side effects were recorded in only 
11.6% of cases after injection of iotroxate and in 16% 
after injection of iodoxamate (P « 0.05). When compar- 
ing these figures with those of other workers, it must be 
remembered that trivial side effects were included in 
both studies. We have already demonstrated the clear 
superiority of iotroxate over the older substance iogly- 
camate in an earlier series of studies [6]. 

Although decreasing the standard dose of 5 g iodine 
for ioglycamate would lead to a loss of contrast quality 
[14], the higher excretory rate of iotroxate compensates 
and yields superior results even when the dose of iodine 
is reduced by a third. The quality of the image of the 
gallbladder remains equivalent, while that achievable in 
the bile ducts is improved. The degree of opacification 
achieved in noncholecystectomized patients is de- 
scribed as good in 58.1% using the smaller iotroxate 
dose, and only 44.6% after ioglycamate injection (P > 
0.05). The corresponding figures in cholecystectomized 
patients are 63.696 and 33.3%, respectively (P > 0.05). 

A very low overall rate of side effects was achieved by 
using the even, protracted contrast medium administra- 
tion of an Injectomat [10, 12]. However, it should be 
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noted that side effects were twice as frequent with 
ioglycamate as with iotroxate. While providing the same 
or, for the bile ducts, even better opacification, the 
advantages of iotroxate permit a reduction of the overall 
dose of iodine and thus a decrease in the dose-depend- 
ent side effects in comparison to ioglycamate. 
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Significance of Intrapancreatic Gas Demonstrated by CT: A Review of 
Nine Cases 


* GASTON MENDEZ, JA.' AND MICHAEL B. ISIKOFF' 


Nine patients with intrapancreatic air were encountered 
among 450 patients evaluated for pancreatic pathology. E ght 
of these patients had surgically proven pancreatic abscesses. 
The ninth had spontaneous perforation of a pancreatic pseu- 
docyst into the gastrointestinal tract as an explanation of the 
intrapancreatic air. Computed tomography has been found to 
be very helpful, not only in the initial diagnosis of pancre atic 
abscesses, but also in the evaluation of distant spread o' the 
infection. The presence of intrapancreatic air in our exoeri- 
ence is the most reliable sign of a pancreatic abscess. 


Pancreatic abscesses are collections of pus and nec tic 
debris within the pancreas. They are due to secondary 
infection of a devitalized pancreas produced as a general 
rule by necrotizing pancreatitis. Occasionally, a preexist- 
ing pseudocyst will become secondarily infected. About 
4% of patients with pancreatitis will form abscesses 
ares 

Due to the extremely high mortality associated with 
pancreatic abscesses (50%-70%), it is essential tre di- 
agnosis be made as rapidly as possible and appropriate 
surgical drainage performed. We recently studied six 
cases of surgically proven pancreatic abscesses which 
were diagnosed initially by computed tomography (CT). 
The outstanding feature in each case was the presence 
of intrapancreatic gas. Although this finding has been 
discussed with conventional radiography, its recognition 
by CT should be emphasized as well. We also identified 
the significance of gas in the postoperative pancrees and 
at least one noninfectious cause of intrapancreatic air. 


Materials and Methods 


In the last year 450 patients with suspected pancreetic pa- 
thology were evaluated in our institution. Six patien's with 
pancreatic abscesses were correctly diagnosed preoperatively 
by CT. All scans were performed on a General Electric CT/T 
total body scanner with a scanning time of 4.8 sec and a slice 
thickness of 1 cm. Multiple scans were performed at 1.5 cm 
intervals in the area of the liver and pancreas. In most patients 
10-12 slices were sufficient to cover the area of interest. ^ dilute 
mixture of Gastrografin and water was administered to all 
patients before the examination. Intravenous contrast material, 
although not used routinely, was used in many patients when it 
was felt to be of value. 


Results 


In nine patients air was demonstrated within tie pan- 
creas. In six of these cases, subsequent surgery r»vealed 
the presence of a pancreatic abscess. Two patierts were 
evaluated in the postoperative period after surgical 
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drainage of a pancreatic abscess. Their postoperative 
scans continued to reveal intrapancreatic air. The ninth 
patient also had gas within the pancreas but since he 
was not clinically ill a presumptive diagnosis of sponta- 
neous perforation of a pancreatic pseudocyst into the 
duodenum was based on the clinical course and CT 
study. 

CT was found to be very helpful, not only in the 
diagnosis of pancreatic abscesses but also in preopera- 
tive planning of the surgical treatment. CT was able to 
demonstrate spread of the abscess into the groin, sub- 
phrenic space, and retroperitoneal region. The presence 
o* air within the pancreas in a patient who has had 
previous drainage of a pancreatic abscess does not 
necessarily indicate a recurrent process. Two of the 
patients in our series did quite well with conservative 
management, even though pancreatic gas was identified 
on follow-up CT scans done over several weeks. The 
following cases demonstrate the significance of intra- 
pancreatic gas. 


illustrative Case Reports 
Case 1 


H. W., a 48-year-old man with history of alcohol abuse, had 
distention and acute abdominal pain. The admission abdominal 
film was interpreted as normal. In retrospect, there was obliter- 
ation of the right psoas profile, which at initial reading was 
thought to be due to slight rotation of the patient. An ultrasound 
examination of the pancreas was nondiagnostic due to overly- 
ing bowel gas. After 4 days, the patient became septic and a 
right groin swelling was noted on physical examination. A CT 
scan performed on hospital day 5 demonstrated gas in the 
pancreas consistent with a pancreatic abscess (fig. 1). The 
patient subsequently underwent an emergency laparotomy with 
draining of a pancreatic abscess. 


Case 2 


|. C., a 67-year-old West Indian man, was transferred from 
Aruba where he had been in good health until he was admitted 
for acute pancreatitis. Five days later he underwent exploratory 
laparotomy and was found to have hemorrhagic pancreatitis. 
The patient continued to have fever spikes to 39.4°C, at which 
point he was transferred to our institution. Abdominal films 
revealed dilatation of the large and small bowel compatible with 
adynamic ileus. An abdominal CT scan was interpreted as 
consistent with a pancreatic abscess (fig. 2). Since the patient 
had become afebrile on antibiotics, his physician elected to 
treat him medically. Nine days later, his temperature spiked to 
40°C and he was taken immediately to surgery. An exploratory 
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raphy revealed a left pleural effusion. A CT scan on hospital day 
8 was felt to be consistent with a pancreatic abscess (fig. 3). 
Laparotomy revealed diffuse necrosis of the pancreas with 
intrapancreatic gas. 
Case 4 

T. C., a 55-year-old white male alcoholic, had a diagnosis of 
pancreatic abscess. Exploratory laparotomy with drainage of an 
abscess in the head of the pancreas was performed on day 2. 
One week after surgery, the patient's temperature rose to 
39.4°C. An upper gastrointestinal examination demonstrated a 
narrowed second portion of the duodenum and retrogastric air 
bubbles, which were thought to be in the area of the pancreas. 
A CT scan confirmed a large collection of air in the head and 
body of the pancreas. Because of his reasonably stable clinical 
status, the patient was continued on antibiotic treatment and 
Showed slow but Steady improvement over the next several 
weeks. The patient was discharged in good condition, even 
though subsequent CT scans continued to demonstrate intra- 
Pancreatic air. 


Case 5 


L. J., a 60-year-old black woman, had abdominal pain and a 
history of pancreatitis. On admission she had a markedly ele- 
vated urinary amylase. An abdominal film at admission was 
normal. A CT scan on hospital day 5 was interpreted as consist- 
ent with either a pancreatic pseudocyst or abscess which had 
perforated into the second portion of the duodenum (fig. 4). A 
repeat abdominal film after the CT examination showed an 
abnormal collection of air in the upper abdomen, outside the 


Discussion 


The origin of bacterial contamination in the pancreas 
has not been definitely established. Current theories 
include invasion from infected bile, hematogenous seed- 
ing, spread along lymphatics from the gallbladder or 
colon, and right transmural passage of organisms from 
the transverse colon [3]. The most commonly cultured 
organisms are coliforms, E. coli, Klebsiella, and other 
enteric species. While gram-positive organisms may oc- 
casionally be seen, this is Somewhat unusual. Frequently 
multiple organisms are recovered from pancreatic ab- 
Scesses [4]. i 

The abscess may remain confined to the pancreas or it 
may Spread to adjacent organs within the anterior para- 
infection into posterior pararenal space with involvement of psoas and renal space. This may include either the ascending or 
lateral extension into abdominal wall (arrows). C, Low in pelvis. Spread descending colon depending on the site of infection. 
Infections arising in the head of the pancreas may also 
involve the duodenum or biliary tree [5]. Dissection along 
the ascending colon into the pelvis and eventually into 

the groin may occur (case 1). Although the infection may 
Case 3 Spread from the anterior to the posterior pararenal 

S. A. a 67-year-old white woman, was transferred to Jackson space, it generally does not involve the perirenal space, 
Memorial Hospital in acute distress with a presumptive diagno- indicating that the intact perirenal fascia IS a barrier 
Sis of pancreatitis. About 2'/; weeks after admission, she began against the spread of infection [6]. The process may also 
complaining of nausea and vomiting. At that time her tempera- — dissect anteriorly into the lesser sac from which it can 
ture was 40.6°C. An abdominal film was normal. Chest radiog- spread to the subphrenit space, stomach, or intraperi- 





laparotomy revealed a diffusely necrotic pancreas containing 
multiple bubbles of gas. E. coli was isolated from the cultures. 
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Fig. 2.— Case 2. A. Pancreas is diffu 
fascia and small amount of fluid in anterior pararenal space (arrow). 


34 ^ 





Fig. 3.— Case 3. A. Air thrcughout body and tail of pancreas (arrows) 
anterior pararenal space in front of left kidney (white arrow). 


toneally. Most perforations, rather than serving as useful 
drainage tracts, are generally associated with massive 
hemorrhage due to erosion into a major artery [7]. 
Perforations into the mediastinum, bronchi, and pleura 
have also been reported [2]. 

The CT findings of a pancreatic abscess have been 
described by Moss and Kressel [8]. They stated that 
pancreatic abscesses not containing gas usually have 
higher attenuation numbers and more variability in the 
attenuation coefficient than a pseudocyst. After intrave- 
nous contrast administration the walls of an a»scess 
tend to increase significantly in density. In their axperi- 
ence, pancreatic abscesses tend to be somewhat more 
irregular in shape and have a thicker rim than a true 
pancreatic pseudocyst. However, since pancreatic ab- 
scesses frequently arise in preexisting pseudocysts, we 
have not found these signs to be completely reliable. 
When the process is localized t& the pancreas and only a 
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sely enlarged. Gas bubbles tnroughout body and tail (arrows). B, Through left kidney. Thickening of Gerota's 





B. Air within head of pancreas (arrow). inflammatory process has spread down 


nass is seen on CT, the diagnosis can only be inferred 
from the clinical situation. In doubtful cases an aspira- 
'ion under ultrasound or CT guidance may be diagnostic. 
The differentiation of a sterile phlegmonous pancreatitis 
from an early pancreatic abscess can at times be diffi- 
cult 

in our series the most reliable sign of a pancreatic 
abscess was the presence of gas within the pancreatic 
parenchyma. In only one case could a true fluid collec- 
tion be demonstrated. The seven remaining cases dem- 
onstrated only intrapancreatic gas and at surgery the 
pancreas was necrotic, but no well formed cavity was 
identified. CT is important not only in establishing the 
diagnosis but also in planning the surgical approach. It 
is helpful to be aware of the routes of spread of the 
pancreatic abscess prior to undertaking surgical inter- 
vention. After surgery, CT may be helpful in following the 
patient, although the presence of intrapancreatic air 
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Fig. 4.— Case 5. A, Pancreas. Large mass posterior to antrum of stomach (arrows). Air-fluid level within central portion of mass (small arrow). B, Air, 
fluid, contrast level within central portion of mass (arrow) indicates communication with gastrointestinal tract. 


postoperatively does not necessarily indicate a recurrent 3. Warshaw AL: Inflammatory masses following acute pan- 
abscess. creatitis. Surg Clin North Am 54 :621-630, 1974 
à 4. Carey LC: Acute and chronic pancreatitis. Surg Clin North 
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Neonatal Intestinal Opacification Secondary to Transplacental Passage 
of Urographic Contrast Medium 


JEREMIAH KELLEHER,' PETER J. FECZKO,' MARY ANN RADKOWSKI,' AND N. THORNE GRISCOM* 


Neonatal intestinal opacification in five infants (one set Case 2 
each of triplets and twins) after maternal excretory urograp y 
is described, and mechanisms leading to this phenomenon 
are discussed. Transplacental passage of urographic ccn- 
trast medium with subsequent excretion by the fetal kidneys 
and possibly liver and small bowel seems to explain the rad o- 
graphic appearance. Although the contrast medium probably 
does not harm the fetus, it should be distinguished from otter 
more sinister causes of colonic opacification in the neonate. 


A 27-year-old white woman, 30 weeks pregnant with twins, 
was admitted to the University of Chicago Hospitals and Clinics 
in January 1978 with abdominal pain. During modified excretory 
urocraphy 2 days later, 120 ml of Renografin-60 (34.5 g iodine) 
was injected intravenously. Blood urea nitrogen was normal at 
12 mg/dl, and serum creatinine was slightly elevated at 1.5 mg/ 
dl (normal, 0.5-1.4). Abdominal radiography 15 min after injec- 
tion showed poor opacification of the maternal pelvicaliceal 
systems and, though both sides were slightly dilated, it was 
Extrarenal excretion of urographic contrast medium iS ^ considered compatible with pregnancy, calculous obstruction 


well recognized, and excretion by the liver [1], small was excluded. 
bowel mucosa [2], and salivary glands [3] has been Attemots to delay labor by intravenous isoxsuprene (Vasodi- 
described. Such vicarious excretion can occur with lan. Meed Johnson Labs.) were abandoned, and twins (a male 


either normal or impaired renal function [4]; it is probaoly weighing 1,650 g and a female weighing 1,755ig) were delivered 

related to blood levels and thus to the contrast medi um after 27 ^r. Both developed respiratory distress and radiography 

dose administered. Transplacental passage of contrast within a few hours after birth confirmed the clinical impression 
. . f hyalire membrane disease. However, abnormal opacification 

medium producing a fetal pyelogram 5] and intrauter ne : i 

d Fior ei - fetal Ei rad pe bowels arter of tne small and large bowels (figs. 2 and 3A) was noted in both 


twins. 

two maternal urograms on successive days [6] have been Both infants had normal bowel movements. Although ab- 
reported. domina! radiography of the female infant 3 days after delivery 

We report five infants, a set each of triplets and twins, showed almost total clearing of the abnormal colonic opacifi- 
whose mothers received intravenous contrast medium cation, she died of severe hyaline membrane disease 1 day 
a few days before delivery. Abdominal radiography of later. The male infant survived and serial radiography for 6 days 
these infants after delivery showed intestinal opacif ca- after delivery showed persistent opacification of the colon, 
tion due to the presence of contrast medium in the initially of the cecum and ascending colon and then progressing 


to the descending colon. The opacification seemed more dense 
with time, presumably because of further reabsorption of water 
(fig. 3B). 


bowel. We believe this is the first documentation of :his 
phenomenon in the literature. 


Case Reports Discussion 


Case 1 "MY ; 
Abnormal opacification of the neonatal bowel in the 


A white woman, 31 weeks pregnant with triplets, was acmit- absence of orally or rectally administered contrast me- 
ted to Boston Hospital for Women in June 1979 bin in dip i 9: dium s unusual. Although routinely seen after amniog- 
left costovertebral angle pain and gross hematuria. Physical raphy if the fetus is healthy (6}, it is otherwise most often 


examination revealed pedal edema. There was no proteinuria; å E d Lb 
blood pressure was 130/90 mm Hg; blood urea nitrogen was 37 us to inspissated meconium secondary to bowe our 
struction or atresia [7], or imperforate anus with rec- 


mg/dl, but rose to 53 mg/dl after 2 days; serum creatinine was à 
2.0 mg/dl. A single film 30 min after injecting 120 ml of tcurinary fistula [B]. Our cases showed a homogenous 


Renografin-60 on the second day showed faint opacification of faint opacification of the colon unlike either the typical 


the maternal pelvicaliceal systems and bladder, but no evidence “bubbly” appearance of meconium or punctate calcifica- 
of stones or urinary obstruction. A clinical diagnosis of hemo- tion cescribed with bowel atresia [8]. Though faint, the 
lytic-uremic syndrome was made. radiographic appearance resembled that of a water- 


Four days after excretory urography, triamniotic, trichorionic soluble contrast enema. 
triplets were delivered by cesarean section. All three irfants 
developed respiratory distress; chest and abdominal radmgra- 
phy revealed abnormal opacification of the small intestine and 
colon (fig. 1). The three infants had severe hyaline memorane 


There are several ways for maternal intravenous con- 
trast medium to reach the fetus. It could pass across the 
placenta into the fetal circulation [9], be excreted by the 


disease, but two survived. Those two had normal bowel move- fetal kidneys into the amniotic fluid [5]. and then be 
ments and easily cleared the abnormal opacities from their swallowed by the fetus. Once in the fetal intestinal tract, 
bowels. it wculd be concentrated by resorption of water [10]. 


o M 


Received June 30, 1978; accepted after revision October 5, 1978. 
‘Department of Radiology (Box 429), University of Chicago, 95) East 59th Street, Chicago, Illinois 60637. Address reprint requests to J. Kelleher. 
? Department of Radiology. Children'$ Hospital Medical Center, 300 Longwood Avenue, Boston, Massachusetts 02115. 


AJR 132:63-65, January 1979 63 0361-803X/79/1321-0063 $0.00 
© 197€ American Roentgen Ray Society 


64 KELLEHER ET AL. AJR:132, January 1979 





Fig. 1.—Triplet no. 2. Contrast medium within ileum and ascending Fig. 2.—Female twin. Homogenous opacification of ascending colon. 
and descending colon (arrows). Lungs show extensive changes of 
hyaline membrane disease. Similar radiographic findings were seen in 
other triplets. 





Fig. 3.—Male twin. A, Opacification of colon. Most Opaque material was seen in right side of colon on frontal film. B, After 3 days contrast medium 
is radiographically more dense due to water resorption. 


Less likely is that vicarious excretion by the fetal liver or transudation, and this fluid is then Swallowed by the 
gut occurs once the contrast is in the fetal blood stream. fetus. 

Alternatively, contrast medium from the maternal circu- It is not surprising that urographic contrast agents 
lation may equilibrate directly into the amniotic fluid by administered to the pregnant female pass to the fetal 
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circulation in view of the relatively low molecular weight 
of most urographic contrast media (molecular weight 
614-809, Squibb, personal communication) and tre 
known permeability of the placental barrier to molecules 
of this size [11]. Contrast medium in blood, though 
ionized, shows little protein binding, a factor which 
favors transplacental passage (11, 12]. 

These observations suggest that intravenous Uto- 
graphic contrast agents probably enter the fetal circu a- 
tion whenever they are administered to the mother dar- 
ing pregnancy. The amcunt is probably related to fhe 
maternal blood level achieved and the duration of that 
level. No harmful effects of urographic contrast medium 
in utero have been reported, and it is unlikely that there 
was any damage in our cases. Two of the infants died 
from prematurity complications. 

Diatrizoate compounds have been used for many years 
in amniography without reported complications. One 
study has shown that the lecithin-sphingomyelin ratio 
actually increases after administration of diatrizoate dur- 
ing amniography [13], but this is almost certainly an 
artifact due to interference by the agents in the estima- 
tion of the various amniotic fluid constituents. Even 
though our two cases occurred in multiple pregnancies, 
we believe multiple pregnancy does not cause this 5he- 
nomenon; the effect has also been described in a single 
pregnancy complicated by ureteral obstruction [6]. 

With changes in pharmacology. intrauterine contrast 
examinations of the fetus might be possible after mater- 
nal injection, a subject that has been reviewed by 07e of 
us [6]. Furthermore, these cases are an added rem nder 
that many drugs absorbed or injected into the maternal 
blood stream also reach the fetus, with largely unknown 
effects. 
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Scintiangiographic Diagnosis of Acute 


Mesenteric Venous Thrombosis 


R. WESLEY SMITF' AND JOHN B. SELBY? 


Scintiangiographic findings of prolonged*mesenteric activ- 
ity in a case of acute mesenteric thrombosis is described ard 
105 cases with abdominal scintiangiography are reviewed. 
Usual peak mesenteric blush occurred 5-15 sec after initial 
visualization of the aorta. Normal clearance of this activity 
was 15-30 sec. Future cases should confirm the importance of 
this observation in early diagnosis of mesenteric venous 
thrombosis. 


Some lesions are often evaluated with "Tc sulfur colloid 
liver-spleen imaging. Dynamic scintigraphy has primar ly 
been used for differentiating vascular and avascular 
lesions involving the liver [1-4]. A case of portal, splenic, 
and superior mesenteric venous thrombosis is reported 
in which abdominal scintiangiography with a large field 
of view camera was useful in demonstrating the abnor- 
mality. To our knowledge, this has not been describ2d 
before. 


Case Material and Findings 


Of 105 patients who had liver-spleen scans with flow 
studies at the Charleston Veterans Administration Hos- 
pital, visualization of a characteristic mesenteric "blush" 
was seen in 75. This appeared as a localized area of 
increased activity that was more than the expected renal 
"show-through." This blush was usually localized to “he 
left mid and lower quadrants of the abdomen. Occasion- 
ally, right lower abdominal patterns were Seen. The usaal 
peak mesenteric blush determined from initial visualiza- 
tion of the abdominal aorta varied from 5 to 15 sec. 
Maximal clearance of activity from this region was 15-30 
sec. Residual body background from recirculation con- 
tributed to a persistent low level of activity that did not 
interfere with interpretation. Visualization of the portal 
. vein to the porta hepatis could sometimes be demon- 
strated, as well as an occasional splenic artery or vein 
and mesenteric veins. Less often, the inferior vena cava 
could be demonstrated, usually if the aorta was tortu2us 
and deviated to the left (fig. 1A). Problems with visuali- 
zation of mesenteric flow arose mainly from poor bolus 
injection, poor positioning, thin patients with marked 
renal "show-through," marked cirrhosis with asc tes, 
and poor arterial filling of unknown cause. In patients 
with findings suggesting portal hypertension, such as 
hepatomegaly with patchy uptake, and splenomegaly 
with increased nuclide trapping, the scintiangiogra phic 
findings showed no clear pattern. The presence o as- 
cites in these patients tended to diminish scintiar gio- 
graphic quality, and normal patterns of mesenteric flow 
were frequently encountered. However, no patterrs of 
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persistent increased mesenteric activity were seen in this 
group. 


Representative Case Report 


A 49-year-old formerly alcoholic man was admitted with 
muscle weakness, dyspnea, increasing abdominal girth, weight 
loss, and a change in bowel habits over the previous month. 
Physical findings included a distended abdomen, hepato- 
megaly, and 4+ pedal edema. Laboratory tests revealed ele- 
vated alkaline phosphatase and decreased serum potassium 
and albumin. Total bilirubin was 1.1 mg/100 ml. Abdominal 
paracentesis revealed ascitic fluid with a markedly elevated 
amylase. Initial oliguria was subsequently controlled, and be- 
lieved caused by hypovolemia from diarrhea and dehydration. 
Abdominal radiography demonstrated only ascites. Carcinoma 
of the pancreas was suspected, and a liver-spleen scan with 
scintiangiography was performed to exclude hepatic metas- 
tases. 

Tne dynamic phase of the study consisted of 5 sec sequen- 
tial scintiscans obtained after rapid intravenous injection of 4.5 
mCi of °™Tc sulfur colloid with the patient supine and the 
camera positioned over the abdomen. With the large field of 
view camera, a low energy, all-purpose parallel hole collimator 
gives adequate area coverage with good quality and resolution. 
(A diverging collimator can be used with standard cameras, 
but will exhibit poorer resolution.) 

An unexpected area of increased activity, or "blush," was 
revealed in the midabdominal area that lasted more than 50 sec 
after initial visualization of the aorta (fig. 1B). Subsequent static 
images demonstrated mild hepatomegaly and ascites without 
splenomegaly. The patient died of cardiorespiratory failure 5 
days after admission. Autopsy revealed thrombosis of the supe- 
rior mesenteric, portal. and splenic veins, chronic pancreatitis 
with pseudocyst formation, chemical peritonitis, and massive 
ascites (14) without gangrenous changes of the bowel. 


Discussion 


Mesenteric venous thrombosis is not rare and ac- 
counts for about 10% of bowel ischemia cases [5]. Portal 
vein thrombosis is often the origin of the more diffuse 
type of mesenteric venous thrombosis [5]. This type can 
lead to bowel infarction, although collateral develop- 
ment may preserve flow [5]. Splenoportography is re- 
quired to exclude obstruction in preoperative evaluation 
of optimal shunt procedures [7, 8]. However, good suc- 
cess has been reported with superior mesenteric artery 
injection augmented with tolazoline [7]. 

Severe forms of mesenteric venous occlusion can 
occur with polycythemia and hypercoaguable states, 
carcinoma, portal hypertension, sepsis, tumor compres- 
sion, direct injury, and contraceptive pills [9]. An agno- 
genic or spontaneous form, which is usually segmental, 
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Fig. 1.—Serial 5 sec scans. A, Normal comparison study. Mesenteric blush" with rapid disappearance by 30 sec after visualization of aorta; inferior 
vena cava is adjacent to tortuous aorta (arrowhead). B, Patient with mesenteric thrombosis. Persistent midabdominal “blush” (small arrowheads) up to 
50 sec and evidence of ascites (large arrowhead). 


has a gradual onset of poorly defined abdominal discom- this preliminary observation should be tested by future 
fort, anorexia, and changes in bowel habits over 7-10 experience with similar cases. In patients with chronic 
days. In these instances, early diagnosis and appropriate occlusion of the mesenteric vein, collateral development 
intervention is essential if the high mortality rate of this would probably allow rapid clearance of the radiocolloid 


disease is to be reversed [10, 11]. and & positive study would not be obtained. 
Radiographic plain film diagnosis of mesenteric ve- With a dose of 4-5 mCi of ""Tc sulfur colloid useful 
nous occlusion has been well described [12-16]. A sim- information on the mesenteric venous drainage as well 
ple, quick, noninvasive procedure (e.g., mesenteric Scin- as the vascularity of liver-spleen lesions could be ob- 
tiangiography) may be useful, especially in critically ill tained. Therefore, we believe this should be routine 
patients, before subjecting them to more invasive pro- protocol for liver-spleen imaging, especially if mesen- 


cedures. To our knowledge, scintiangiographic findings teric venous thrombotic disease is suspected. 
in mesenteric venous occlusion have not previously been 
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cle Blood Flow Following Cardiac 


Chronic Impairment of Leg Mus 


Catheterization in Childhood 


d JAN SKOVRÁNEK' AND MILAN SAMANEK' 


In 99 patients with congenital heart defects or chranic 
respiratcry disease without clinical symptoms of disturbances 
in peripheral circulation, resting and maximal blood flow in the 
anterior tibial muscle of both extremities were investigated 
2.7 years (average) after cardiac catheterization. The method 
used involved '?Xe clearance. Resting blood flow was normal 
and no difference could be demonstrated between the extrem- 
ity originally used for catheterization and the contralateral 
control extremity. No disturbance in maximal blood flow ceuld 
be prowed in the extremity used for catheterization by the 
venous route only. Maximal blood flow was significantly Ic wer 
in that extremity where the femoral artery had been catheter- 
ized or cannulated for pressure measurement and bood 
sampling. The disturbance in maximal flow was shown recard- 
less of whether the arterial catheterization involved the Sel- 
dinger percutaneous technique, arteriotomy, or mere cannu- 
lation cf the femoral artery. The values in the involved extrem- 
ity did not differ significantly from the values in a healthy 
population. 


The reported incidence of disturbances in blood flcw in 
the peripheral arterial bed after catheterization and an- 
giography of the arterial system range from 0% to “00% 
[1-9]. The principal cause of this scatter is differences 
in the manner of determining such complications and 
their svaluation. Clinical investigation reveals only very 
crude disturbances of arterial patency. More sersitive 
methods include oscillometry [1, 5, 9-12] or the Dcppler 
technique [12]. A more objective evaluation of disturb- 
ances in function which result from puncture catt eteri- 
zation or angiography is measurement of blood flow in 
the involved extremity [10-12]. Plethysmographic meth- 
ods after catheterization have shown a significant de- 
crease in blood flow to the calf, increased resis ance, 
and decreased venous blood volume. Repair to these 
charges took about 1 week [10]. Unfortunately, 
measurement limited to resting blood flow does not 
reveal slight disturbances in blood supply [13-15] or 
inadequate blood supply during periods other than rest- 
ing conditions. 

We studied late disturbances in peripheral blocd flow 
resulting from catheterization. The method allowed us to 
measure this parameter in any selected muscle, not only 
at rest but also with increased muscle demands on the 
bloed supply. The investigated group included only 
those patients with congenital heart defects or with 
severe respiratory disease, in whom catheterization and 
anciocardiography had been carried out in childhood 
anc in whom clinical investigation and,in suspec cases, 
oscillometry had not revealed any disturbance cf blood 
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flow to the lower extremity following the investigation. 
Because of discordant views on the incidence of compli- 
cations related to arterial catheterization technique, we 
attempted to evaluate differences between the two basic 
technical approaches - percutaneous Seldinger tech- 
nique and surgical insertion of the catheter. Two further 
subgroups were formed by patients in whom left heart 
cathetarization was carried out transseptally and the 
femoral artery was not involved or only cannulated to 
measure pressure and sample blood. 


Subjects and Methods 


Muscle blood flow in the lower extremities was measured in 
99 patients (52 male and 47 female) in whom cardiac catheteri- 
zetion had been performed between 2 months and 16 years of 
age (mean, 8.1 years). The mean age at the time of investigation 
of muscle blood flow was 10.8 years (range, 3-21 years). The 
shortest time interval from cardiac catheterization was 5 
months; the longest, 11 years. The mean time interval between 
cardiec catheterization and investigation of muscle blood flow 
was 2 7 years. 

In all cases cardiac catheterization had been indicated for 
diagnostic purposes, in 80 children for clinical suspicion ofa 
congenital cardiac defect and in 19 for severe pulmonary 
cisease. In 57 of these children we had demonstrated a congen- 
ital cardiac defect with a left-to-right shunt; in seven children, a 
right4o-left shunt. In the remaining 16 patients with congenital 
cardiac disease without a shunt, pulmonary artery stencsis and 
congenital mitral insufficiency predominated. The most fre- 
quent lung disease which served as an indication for cardiac 
catheterization and angiography was idiopathic interstitial pul- 
monary fibrosis and lung hypoplasia, followed in incidence by 
situations in which pulmonary resection had been done for 
bronchiectasis. 

Tre investigated group included those patients in whom only 
vessals of one lower extremity were used for catheterization. In 
all patients we carried out complete catheterization of the right 
heart after introduction of the catheter percutaneously through 
the *emoral vein by the Seldinger technique, and in children up 
to age 2 years, after surgical preparation of the saphenous vein. 
in 15 children only the venous route was used for cardiac 
catFeterization without touching the femoral artery. However, 
in the majority of cases the femoral artery was involved. In 31 
children, the femoral artery was only cannulated for the purpose 
of sampling arterial blood and measuring pressure. Puncture of 
the femoral artery in children younger than 1 year was carried 
out after previous surgical dissection of the superficial femoral 
artery, but percutaneously in the older children. In 36 patients 
the catheter was introduced in the femoral artery percuta- 
neously using the Seldinger technique. Red and gray Kifa 
catheters (AB Kifa, Solna, Sweden) were used. If angiography 
using a closed-tip catheter was indicated, we began with arteri- 
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TABLE 1 


Catheterization by the Venous Route 
Reference Values 
cssc ERR ER 


(n = 60) 


Blood Flow 






Resting edd eect suas 1.6 
Maximal.. ssas ccc sa. 78.6 27.0 92.3 33.9 


Note.—Data on 15 patients reported in milliliters per 100 g per minute. NS = not significant. 


otomy. Later on, such a Procedure was reserved for children 
only in the first year of life. This group included 17 patients after 
femoral arteriotomy. 

Angiography formed a part of the investigation in all cases. 
The contrast material used was salts of substituted tri-iodinated 
benzoic acids (Conray 6096, Bracco/Industria Chimica S.p.A., 
Milan, Italy; Verografin 76%, Spofa/United Pharmaceutical 
Works, Prague, Czechoslovakia) in total dose of 1-4 mg/kg 
body weight. 

All patients received 5-20 mg of Heparin (Spofa/United Phar- 
maceutical Works, Prague, Czechoslovakia). After removal of 
the cannula from the femoral artery, bleeding was prevented by 
Several minutes of manual compression. After the Seldinger 
percutaneous puncture, this manual compression lasted longer 
than with needle puncture alone. After arteriotomy, manual 
compression was not carried out. In all cases the patients were 
returned to the ward after cessation of bleeding and we never 
applied a compressive bandage or sandbags as weight at the 
Site of puncture. 

Muscle blood flow was measured simultaneously in both 
lower extremities in reclining patients by means of '?3Xe muscle 
clearance. The solution of '33Xe was injected into the anterior 
tibial muscle in a dose of 50-100 «Ci in a volume of 0.1 ml. The 
clearance of the radionuclide was measured by two scintillation 
detectors containing 5 cm sodium-iodide thalium-activated 
crystals with cylindrical collimators 7 cm long (Duovigraph, 
Ateliers de constructions életriques de Charleroi, Charleroi, 
Belgium). The head of the collimator was located 10 cm over 
the region to be measured. By means of an analyzer-amplifier 
(ISN 10A, Ateliers de constructions életriques de Charleroi, 
Charleroi, Belgium) only the 81 keV emission was selected and 
recorded on a stripchart two-channel pen recorder (Recti/riter, 
Texas Instruments) at a paper speed of 3.75 cm/min. The time 
constant was 1 sec. 

The wash-out curve of '?3Xe from the muscle during resting 
conditions was recorded for 15 min. Then cuffs placed around 
both thighs were inflated to pressure values of 200 torr, and the 
patients lifted a 1 kg weight attached to an ergometer. The rate 
of exercise was maintained at 60 strokes/min. After the occur- 
rence of intensive ischemic pain in both lower extremities, 
usually after 3 min, the cuffs were rapidly deflated and the 
curves of decline of radioactivity in the phase of postischemic 
hyperemia were recorded. By using this method, maximal 
muscle blood flow is reached in all cases [16, 17]. 

Muscle blood flow is calculated [16]: 


Qu = 100- a12 2,ml/100 g/min/, 
T h2 


where Qy is muscle blood flow, A is muscle-to-blood partition 
coefficient corrected for hematocrit [18], and T '/2 is the time 
interval during which the clearance curve in a semilog plot 






Lower Limb 


Difference Affected to Intact 


Intact 


———ÀÀ 


Mean 





T1675 


: 1.7630 NS 
88.0 25.0 *4.9 


0.5491 NS 






decreased to one half of the initial value. For calculation ot 
resting flow, values of T'/> were put into the equation as read 
off from the clearance Curves recorded at rest. For calculation 
of maximal muscle blood flow we used values of T'/? from 
curves obtained during postischemic hyperemia. The details of 
this measurement are presented elsewhere [13, 14, 17]. Differ- 
ences measured between the catheterized and the intact ex- 
tremity were evaluated for each patient separately by a paired t 
test. As reference values we used the values of 60 measure- 
ments in 54 young patients (30 male and 24 female), obtained 
by the same technique [14]. The mean age of this control group 
was 11 years (range, 5-17 years). The significance of differences 
of mean values in the separate groups from reference values 
was evaluated by Student's t test. 


Results 


Catheterization, Venous Route, Without Touching 
Femoral Artery 


The venous route of inserting a catheter was used in 
15 children (nine boys and six girls) without cannulation 
or puncture of the femoral artery. The mean age at time 
of the investigation was 5.3 years (range, 4 months to 14 
years). The mean age at investigation of muscle blood 
flow was 8.3 years (range, 4.5-17 years). The mean time 
interval from catheterization was 3.0 years (range, 8 
months to 11 years). 

Resting muscle blood flow was normal in both extrem- 
ities (table 1). Maximal muscle blood flow in the cathe- 
terized extremity did not differ from that in the control 
contralateral extremity. Both values were within the 
limits of the normal range. 


Catheterization or Cannulation of Femoral Artery 


Blood flow to the anterior tibial muscle was evaluated 
first in the entire group of 84 patients without regard to 
the methods of catheterization (table 2). 

Resting muscle blood flow in the catheterized extrem- 
ity did not differ from that in the control extremity. 
Values measured in both lower extremities in these 
patients also did not differ from the normal control 
group. Maximal muscle blood flow in the catheterized 
extremity was significantly lower than in the control 
extremity (P — 0.001), whereas values of maximal muscle 
blood flow on the catheterized side did not differ signifi- 
cantly from the norm. Values measured in the control 
extremity were raised over the norm (P « 0.02). 

Femoral arteriotomy (table 3). From a group of 84 
patients, 17 (eight boy? and nine girls) had retrograde 
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TABLE 2 
Catheterization or Cannulation of the Femoral Artery 


Reference Values 
. (n - 60) 
Blood Flow —QMÉ— — MÀ 
Affected 
Mean SD ————— 
Mean SD 
Resting ..... eee 3.2 1.7 3.2 1.9 
ee | ...... ennt 78.6 27.0 75.1 25.7 





Note. — Data on 84 patients reported in milliliters per 100 g 
* Difference from reference values P < 0.02. 





Lower Limb Difference Affected to Intact 
OOO M 
Intact 
96 t P 
Mean SD 
3.4 22 —5.9 0.9122 NS 
90.1* 29.1 —16.7 6.0286 « 0.001 






per minute. NS = ^ot significant. 


TABLE 3 
Femoral Arteriotomy 


tee ee A E 





—9 C Lower Limb Difference Affected to Intact 
Blood Flow ———— Eoo aA M 
Affected Intact 
Mean SD ———————— 96 t P 
Mean S Mean SD 
Resting ........-ee- 3.2 1,4 3.4 2.6 6 —17.1 1.2736 NS 
Co CU oe oe oe Cee 78.6 27.0 64.4 29.8 





Note.—Data on 17 patients reported in milliliters per 100 g per minute. NS = not significant. 


TABLE 4 
Percutaneous Seldinger Technique 


dco Ra 5 aadi, Seams Ca 


Reference Values 


(n = 60) 
Blood Flow Fr H—— 
Affected 
Mean SD ———— 
Pletiag «2. nce parragi 3.2 1.7 3.6 1.9 
S| Fee TTD TREE. o. 78.6 27.0 73.4 21.7 





Note. — Data on 36 patients reported in milliliters per 100 g per minute. N3 - not significant. 


catheterization through the femoral artery after surgical 
preparation and arteriotomy. After the investigation, the 
artery was sewn with atraumatic sutures and subse- 
quently both proximal and distal segments of the artery 
were observed to determine if they were normally patent. 
The mean age of the patients at time of the catheceriza- 
tion was 4.5 years (range, 2 months to 16 years). The 
mean time interval from catheterization to investigation 
was 4.2 years (range, 2-7 years). The mean age at muscle 
blood flow investigation was 8.7 years (range, 3-21 
years). In 16 cases the arteriotomy was on the right side, 
and in one case, on the left. 

Resting muscle blood flow in both lower extremities 
did not differ from one another. There were also no 
differences from the healthy normal control group. Max- 
ima! muscle blood flow in the catheterized extremity was 
sigrificantly decreased when compared with the zontrol 
extremity in the same patient (P < 0.001). However, the 
lowar values on the catheterized side and the higher 
values on the control side did not differ from the normal 
control group. g 

Percutaneous Seldinger catheterization of the :emoral 





Lower Limb Difference Affected to Intact 
NENNEN Se 
Intact 
96 t P 
Mean SD 
3.4 1.5 
79.2 20.9 —7.4 2.0670 «0.05 





artery (table 4). The Seldinger technique of introducing 
a catheter into the femoral artery was used in 36 patients 
(18 boys and 18 girls). The mean age at catheterization 
was 10.5 years. The youngest patient was 3 and the 
oldest 15 years of age. The mean time interval from 
catheterization was 2.8 years (range. 8 months to 7 
years). The mean age of this group at investigation of 
muscle blood flow was 13.4 years (range, 5-19 years). In 
31 cases, catheterization involved the right femoral ar- 
tery, in 5 cases, the left. 

Resting muscle blood flow on the catheterized side did 
not differ from values on the other or from healthy 
controls. Maximal muscle blood flow in the muscles on 
the catheterized side in comparison with the contralat- 
eral side was significantly decreased (P < 0.005). The 
values from either side did not differ from the healthy 
normal controls. 

Cannulation of the femoral artery (table 5). Venous 
catheterization with needle or cannula puncture of the 
femoral artery for blood sampling and pressure measure- 
ments was carried out in 31 patients (17 boys and 14 
girls) of mean age 8.7 years (range, 4-15 years). The time 
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TABLE 5 
Cannulation of Femoral Artery 









































Reference Values Lower Limb Difference Affected to Intact 
(n = 60) e 
Blood Flow a a Se 
Affected Intact 
Mean SD _—__ % t P 
Mean SD Mean SD 
Bestia ........sssuuuu 3.2 Lh 2.7 1.4 3.0 tur — 10.0 1.3489 NS 
J I LL LL Lu uou 78.6 27.0 82.9 26.0 100.1* 27.0 —17.2 4.6257 <0.001 
Note. — Data on 31 patients reported in milliliters per 100 g per minute. NS = not significant. ! i 
* Difference from reference values P < 0.001. 
TABLE 6 


interval from catheterization was 1.5 years on the aver- 
age. The shortest interval was 5 months, the longest, 4 
years. The mean age at investigation of muscle blood 
flow was 10.2 years (range 5-17 years). In 29 cases the 
right femoral artery was punctured, in the remainder, the 
left. 

Resting muscle blood flow in both anterior tibial mus- 
cles did not differ from another or from the normal 
control group. Maximal muscle blood flow on the cathe- 
terized side was significantly lower than on the control 
side (P < 0.001). 

Maximal muscle blood flow in the individual patients. 
Decrease in the maximal muscle blood flow in the cath- 
eterized limb higher than 25% of the control value was 
found in 33% of the 84 patients studied after catheteri- 
zation or cannulation of the femoral artery (table 6). The 
highest incidence was found after femoral arteriotomy, 
the lowest after percutaneous Seldinger catheterization 
of the femoral artery. Reduced maximal blood flow was 
also shown in a high percentage of patients after cannu- 
lation of the femoral artery. There was no significant 
difference in the participation of main types of congenital 
heart diseases or respiratory diseases between patients 
with a significant reduction in maximal muscle blood 
flow and the others. 

Correlation of the measured-deviation of maximal 
muscle blood flow from the control value with the age 
of the patient at the time of catheterization or with the 
time interval from catheterization to the investigation 
was statistically insignificant. We also did not prove any 
relation between the size and type of catheter used and 
the relative decrease in maximal muscle blood flow. 


Discussion 


These results show that resting muscle blood flow is 
not affected by interference with the femoral vein and 
artery during cardiac catheterization and angiocardiog- 
raphy. This finding is in agreement with the report of 
Vyden et al. [10] who used a different measuring tech- 
nique. The measurement of resting blood flow alone is 
not suitable for revealing disturbances of blood supply 
to the muscles of the extremity. This is shown by the fact 
that normal values of resting blood flow can be measured 
even with complete tying-off of an artery supply an 
extremity, such as in the Blalock-Taussig operation [13] 
or in patients with obliteration of arteries of the lower 


Significant Decrease in Maximal Muscle Blood Flow 








Decrease in Maximal Blood 

















Catheterization Technique No. Patients Flow” 
No. % 
Arteriotomy ............ 17 11 65 
Seldinger .............. 36 6 17 
Cannulation 31 11 35 
TII, io sd eed ds 84 28 33 





* More than 25% from the control value. 


extremity of various etiology [15]. A very different situa- 
tion occurs when the tissue demands in the lower ex- 
tremity for blood supply are increased. Measurement of 
maximal blood flow produced by muscle exercise under 
ischemic conditions has shown significant differences 
between mean values in the extremity on which there 
was interference with a femoral artery in comparison 


with extremities with an intact arterial System. 
The analysis of the individual data has confirmed the 


tendency which was revealed by testing the average 
values among three groups, differing in terms of the 
methods used during catheterization. Since the oldest 
patient was 21 years at the time of investigation, there is 
a Strong probability that atherosclerosis did not play a 
role in these changes of blood flow, and the latter are 
related to the manipulation with the artery. 

There is still lack of agreement on the problem of the 
relation between complications following catheterization 
and the catheterization technique used. Mortensen [6] 
stressed the advantages of arteriotomy over the Selding- 
er technique; Hohn and Crenen [5] maintained the 
opposite view. The present results of a significantly 
decreased maximal flow in ischemic exercise-induced 
hyperemia show that this change occurs both after the 
percutaneous Seldinger technique and after arteriotomy. 
The decrease of blood flow, expressed in the percentage 
of a control value, was more pronounced after arteri- 
otomy than after the Seldinger technique. 

It was most surprising that a disturbance in maximal 
blood flow could be shown even in those cases in which 
the femoral artery was only cannulated without a cathe- 
ter having been introduced. These findings indicate that 
even the simple procedure of cannulation can have the 
same negative long-term sequelae. It can be argued that 
puncture, in addition to*damage to vessel wall, can also 
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alter arterial blood flow by changes in the area of the 
puncture associated with nematoma, which more or less 
always accompanies any arterial puncture. These 
changes around the site of a puncture can be manifest in 
particular when the artery is punctured after surgical 
preparation. 

Since in all cases included in the present series tne 
great saphenous vein was dissected or the femoral vein 
entered percutaneously, we can assume that such p-o- 
cedures in the immediate area of the femoral artery 
could also play a role in the development of blood flow 
disturbance. The role of venous catheterization itself 
without interference with the femoral artery in disturb- 
ances of blood supply to tissues of the lower extremity 
was shown to be neglicible. In patients in whom cnly 
catheterization through the saphenous or femoral wein 
had been carried out, disturbances of blood supply to 
the muscles of the affected extremity were not reveeled 
at rest or after ischemic exercise. The present results 
convincingly show the worsened condition in blood flow 
to the extremities on the side where the femoral arery 
was catheterized or punctured, as compared with the 
contralateral extremity with intact vessels. 

The increased mean value of maximal blood flow in 
the intact extremity (89.77 + 28.38 ml/100 min, P < C.02) 
in the present series (99 patients) in comparison with 
reference values can be explained by the high proportion 
of congenital heart disease with a left-to-right shunt in 
the total patient group. Previous work has shown that in 
such cases maximal muscle blood flow is highly sicnifi- 
cantly increased [20]. Also differences in mean values of 
maximal blood flow in the intact extremity amonc the 
groups, differing in terms of the method used during 
catheterization, can be explained by uneven representa- 
tion of respiratory disease and hemodynamically differ- 
ent types of congenital heart defects in the va-ious 
groups. 

From the view of potential functional disturbances , it is 
fortunate that the blood flow in the involved extremity 
did not differ significantly from normal values. Fron this 
point of view, we did not show any difference amorg the 
groups following arteriotomy, percutaneous catheteri- 
zation, or puncture of the femoral artery. It can therefore 
be argued that disturbances in blood flow, seen after a 
mean time interval of 2.7 years after catheterization, 
should not produce any defect of function of the involved 
extremity in patients with respiratory diseases ot Con- 
genital heart diseases without a left-to-right shunt After 
repair of the malformation in the latter patients, disturb- 
ances in the muscle blood supply may appear in re- 
sponse to increased tissue demands. Our firdings 
should stimulate the search for a method which would 
minimize these problems and their potential clinical 
sequelae. 
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Role of Radionuclide Imaging in Osteoid Osteoma 


ROBERT LISBONA? AND LEONARD ROSENTHALL' 


Radiophosphate bone scans readily disclosed osteoid os- 
teomas in 20 symptomatic patients, including nine patients 
whose radiographic findings had been negative. In five of the 
nine patients adjuvant radiogallium imaging was performed, 
and four showed a disproportionately low uptake relative to 
radiophosphate. When this occurs, osteoid osteoma can be 
distinguished from subacute osteomyelitis, which is part cu- 
larly helpful if the radiograph is equivocal. Radiophospt ate 
bone imaging's generally accepted excellent sensitivity in 
disclosing obscure symptom-producing focal bone disorders 
makes it the screening procedure of choice, especialy if 
osteoid osteoma is considered in the differential diagncsis. 
Only abnormal areas need to be radiographed to add specific- 
ity and more precise delineation. 


Osteoid osteomas have certain well recognized radio- 
graphic features. The characteristic appearance S a 
small central nidus that is usually radiolucent, although 
occasionally it is calcified. It generally exhibits a sclerotic 
reaction and cortical thickening in the surrounding 
bone, reflecting the histology of an osteoid nidus with 
immature, irregularly mineralized trabeculae of nacent 
bone forming in a substrate of highly vascularized osteo- 
genic connective tissue. The adjacent host bone m cro- 
scopically exhibits slightly thickened to densely scle-otic 
bone. 

However, the interval between onset of symptoms and 
radiographic diagnosis may last up to 2 years or more. 
During this time radiographs may be normal, or the 
changes are too subtle and escape detection even with 
tomography [1, 2]. There have been scattered case 
reports on the excellent sensitivity of radiophosphate 
imaging in disclosing and localizing osteoid osteomas 
[3-6]. 

We studied 20 patients with histologically proved oste- 
oid osteomas who had both radionuclide and radio- 
graphic studies prior to surgery. This rather large radio- 
nuclice experience with osteoid osteoma stemmed from 
the difficulty encountered in radiographically determin- 
ing a lesion's existence, particularly in areas like the 
axial skeleton, wrist, femoral neck, and tarsus. Also, 
nondescript radiographic lucencies were frequertly of 
questionable significance relative to the patient's symp- 
tomatology. Because radionuclide bone imaging dis- 
closes the bony metabolic reaction to an active disorder, 
sound theoretical reasoning predicts it would be sensi- 
tive to the presence of a symptom-producing osteoid 
osteoma, regardless of its radiographic features. This 
proved to be true in this series. 
COLOREM OS eee 
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Materials and Methods 


Seven osteoid osteomas were found in the axial skeleton, 
four in the femur, five in the tibia, and one each in the tarsal 
navicular, cuboid, trapezium, and ulna (table 1). Block resection 
of the lesion and histology substantiated osteoid osteoma in all 
patients. 

The 20 patients, 7-28 years old, were imaged with *9?"Tc 
methylene diphosphonate (°™Tc-MDP). The dose was scaled 
down in the pediatric group according tc the relationship 
A (X + 1)/(X + 7), where A denotes the adult dose (20 mCi) and X 
the child's age. Scanning was started 2 hr or more after intra- 
venous delivery of ?*»" Tc-MDP. 

Five of the 20 patients were also imaged with 9'Ga-citrate 
after the °™Tc-MDP study. A 5 mCi 67Ga-citrate adult dose 
(again reduced depending on age) was intrevenously adminis- 
tered and the area of interest scanned 24 or 48 hr after injection. 

In order to present the results in the context of the patient's 
clinica! investigation, only the nucleographic and radiographic 
diagncses in the patient's hospital records are detailed in 
table 1. 


Results 


Positive ?9" Tc-MDP nucleograph was obtained in each 
of the 20 patients (table 1). By contrast, plain films of the 
area of interest identified a lesion in only 11 of the 20 
patients on original interpretation. Failures occurred in 
the axial skeleton, wrist, tarsus, and femoral neck. To- 
mography disclosed most of the missed lesions, except 
for two patients, one with osteoid osteoma in the articu- 
lar facet of L3 and one, the tarsal navicular. These 
patients underwent surgery based on a strongly positive 
bone scan and characteristic symptomatology. Exclud- 
ing the subcapsular femoral neck (case 8), routine ra- 
diography readily identified osteoid osteomas in the long 
bones, and since all bone scans were strongly positive, 
tomography was usually not performed. 

Of the five patients studied with 67Ga-citrate, four had 
minimal concentration within the confines of the lesion. 
The fifth patient demonstrated a significant accumula- 
tion of ®’Ga-citrate that in some respects resembled 
osteal infection [8]. 


Representative Case Reports 
Case 2: Osteoid Osteoma of T5 Pedicle 


A 10-year-old boy complained of having pain in the left scap- 
ula for 4 months. Initial radiography only demonstrated a scolio- 
sis. The patient was reexamined after 7 months for persistent 
scapular pain, which then intensified at night and was relieved 
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TABLE 1 
summary of Cases 


























Case No. Site Age and Sex Periodo Bone Scan Plain Films Tomography 
E oss C3 pedicle 18, M 1 yr + — *- 
ACER T5 pedicle 10, M 4 mo + = + 
BN oussi T10 pedicle 19, M 6 mo + — + 
© nsa L3 facet 28, F 2 yr T -— -— 
B ees L4 transverse 18, F 4 mo T + + 

process 

B usd L4 pedicle 7, M 2 mo + + + 

F 2 L4 pars interarticularis 17, M 8 mo + — + 

© ames Femoral neck 7,M 1yr + ~ B 

^A TET Femur, distal 21,M 3 mo + + ND 
|| TER Femur, distal 19,M 8 mo + + ND 
y iy Sere Femur, distal 11, M 1 yr + + ND 
IE uaases Tibia, proximal 17,F 1 yr + + ND 
ee Tibia, proximal 21,M 8 mo + + ND 
ee Tibia, distal 8, M 3 mo + + + 
IB lass Tibia, distal 21, M 1 yr - ES ND 
IB oasis Tibia, distal 12,F 4 mo + + ND 
HH Gt. Tarsal navicular 11,M 3 mo + ~ — 
o AMT Cuboid 20, F 6 mo t = + 
IB Sawa Trapezium 19, F 6 mo * = + 
c HN Ulna 25, M 3 mo T + 

Note.— + = positive Study; — = no abnormalities: ND = not done. l 





Fig. 1.— Case 2, osteoid osteoma of T5 pedicle. A, Lesion (arrow). B, 
*9*"Tc-MDP scan demonstrating scoliosis and intense concentration in 
osteoid osteoma (arrow). 


by aspirin. Radiography (fig. 1A) showed further Scoliosis and 


also suggested an abnormal T5 pedicle. The *9"Tc-MDP scan (fig. 
1B) was strongly positive, as were ensuing tomograms. 


Case 8: Subcapsular Femoral Neck Osteoid Osteoma 


A 7-year-old boy complained of left hip pain atypical of 
osteoid osteoma for over a year. Radiography (fig. 2A) showed 
some osteopenia of the left hip region. Radiophosphate images 
(fig. 2C) depicted an intense abnormal concentration in the left 
femoral capital epiphysis, neck, and intertrochanteric region, 
while radiogallium scan showed only a slightly higher uptake 
than normal. This combination mitigates against an infectious 


process. Tomography (fig. 2B) of the left hip after the radionu- 
clide study disclosed a nidus partially encompassed by a rim of 
bony sclerosis. 


Case 11: Osteoid Osteoma of Distal Right Femur 


An 11-year-old boy complained of pain in the area of the 
distal right femur for about 1 year. Lateral and anterior radiog- 
raphy (fig. 3A) of the right limb showed bony sclerosis and 
cortical thickening in the distal diaphysis. There was a possible 
small radiolucent nidus, but tomography was not performed for 
elucidation. Abnormal concentrations were found with ?9"Tc- 
MDP and “Ga images (fig. 3B), similar to subacute osteomye- 
litis (fig. 4). 


Comparison Case: Subacute Osteomyelitis of Proximal Tibia 


A 13-year-old boy complained of local pain, not entirely unlike 
that encountered in osteoid osteoma. Radiography (figs. 4A and 
4B) depicted sclerosis and thickened cortex in the proximal dia- 
physis. No definite nidus could be identified, although a non- 
descript radiolucent seam was seen in lateral projection. The 
?9"Tc-MDP scan (fig. 4C) demonstrated abnormal concentration 
in the corresponding area that indicated an active process, and 
the degree of enhanced ®’Ga uptake was interpreted as compat- 
ible with an osteomyelitis (cf. fig. 3). The patient underwent 
surgery on the presumed diagnosis of osteoid osteoma, but a 
nidus was not found. Gross and histologic features suggested 
Subacute osteomyelitis. Treatment was by curettage; since 
Causative organism was not found. no antibiotics were postop- 
eratively administered. 


Discussion 


Our experience with radiophosphate imaging in os- 
teoid osteomas clearly attests to its exquisite sensitivity 
in disclosing the presence of an active bone process, 
regardless of radiographic appearance. All 20 patients 
depicted a patently abgormal concentration at the site of 
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Fig. 2.— Case 8, osteoid osteoma in 
left femoral neck. A, Osteopenia of left 
hip region. B, Nidus and some reac- 
tive sclerosis. C, Markedly enhanced 
uptake in left femoral capital epi- 
physis, neck, and intertrochanteric 
zone with **"Tc-MDP, while *"Ga scan 
exhibits only slightly higher uptake. 
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Fig. 3.—Case 11, osteoid osteoma of distal femoral diaphysis. A, Sclerosis, cortical thickening, and questionable radiolucent nidus (arrow). B, 

Abnormal concentration similar to subacute osteomyelitis in figure 4. 


the osteoid osteoma, whereas corresponding radio- found that osteoid osteomas are associated with a little 
graphic appearances varied from normal to characteris- or low-grade uptake, despite an intense radiophosphate 
tic features. A report [7] of a densely sclerotic lesion, deposition in four of five cases, thus, the two entities can 


allegedly an osteoid osteoma, was negative by bone be distinguished provided the radiogallium concentra- 
scan, but no mention was made whether the lesion was tion is minimal. The studies must be clinically interpreted 


symptomatic. since very low gallium uptakes are also registered in 


Subacute osteomyelitis (fig. 4) can be difficult to radi- fractures, infarctions, chronic osteomyelitis, and acute 
ographically distingu sh from osteoid osteoma, and sup- osteomyelitis under treatment with antibiotics [8, 9]. 
plemental *"Ga imaging may be helpful. Radiogallium is Although not reviewed specifically here, radiophos- 


known to concentrate in inflafied bone [8], and we phate bone scanning has proven useful in ruling out an 
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Fig. 4.— Comparison case, subacute osteomyelitis of right proximal 
tibia. Frontal (A) and lateral (B) radiographs showing sclerosis and 
cortical thickening apparently containing radiolucent seam. C, Enhanced 
uptake in corresponding area. 


active process when there is a coincidental occurrence 
of pain and a featureless lucency or sclerosis at radiog- 
raphy. 

Experience with radiophosphate bone imaging in gen- 
eral (in malignant disease, infection, infarction, trauma. 
etc.), in addition to osteoid osteoma, has proved it to be 
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very sensitive, but equally nonspecific, in detecting le- 
sions. The primary noninvasive screening procedure for 
skeletal pathology is understandably radiophosphate 
scanning, whether for osteoid osteoma or any other 
focal disorder. A normal study. virtually excludes the 
presence of an active symptom-producing process, par- 
ticularly osteoid osteoma. Statistics support the use of 
radiography adjuvant to nucleography, and not the re- 
verse, and if a single Screening procedure for an obscure 
symptom-producing bone lesion is preferred, it is nu- 
cleography. Fewer negative and superfluous radio- 
graphic examinations will result. An area abnormal by 
scan should be radiographed, including tomography if 
necessary, to characterize the lesion and add specificity. 

An alternate scheme, of radiographing the patient 
initially, often results in unnecessary duplication and 
marginal benefit. If a characteristic lesion is found, 
radiophosphate bone scanning is unnecessary. If a non- 
descript bone change is present, a bone scan is needed 
to establish whether it is active and, if so, whether it is 
unifocal or multifocal. In addition, negative radiogra- 
phy requires radionuclide bone imaging to disclose an 
occult lesion, particularly in regions such as the axial 
Skeleton, wrists, feet, and Subcapular portions of the 
femurs. Failing tomographic detection of the active pro- 
cess, the scan can still aid in directing surgical interven- 
tion, as occurred in two of our patients (cases 4 and We 
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*Step-off" 


Vertebral Body: Gaucher's Disease Versus Sickle 


Cell Hemoglobinopathy 


ALAN M. SCHWARTZ,' MARC J. HOMER, AND ROY G. K. McCAULEY' 


Two patients with Gaucher's disease and radiographic find- 
ings in the spine similar to sickle cell hemoglobinopathy are 
reported, making a total of four known patients with Gaucher's 
disease who have these steplike vertebral endplate deformi- 
ties. Serial films of a patient having Gaucher's disease com- 
pared with patients having sickle cell hemoglobinopathy st g- 
gest that different events lead to formation of the vertebral 
deformities. In Gaucher’s disease, there is an initial collapse 
of the entire vertebral body with subsequent growth recovery 
peripherally. In sickle cell hemoglobinopathy, the endplate 
deformity is nontraumatic and is caused by an underlying 
growth arrest. 


Introduction 


The “H” or "step-off'' vertebra is considered character- 
istic of sickle cell hemoglobinopathy [1-4]. The vertebral 
configuration is a central depression with an abrupt 
transition to the more normal periphery. It is different 
from the “cod-fish” or “fish-mouth” vertebra, in which a 
smooth, concave depression of the endplate extends 
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from cerner to corner, secondary to collapse of usually 
osteopanic bone (e.g., senile osteoporosis). 

Occasional reports indicate the “step-off’’ deformity is 
not limited to sickle cell disease. Hansen and Gold [5] 
recently reported that a patient with Gaucher's disease 
had central depression of the vertebral endplates similar 
to sickle cell hemoglobinopathy. We found one other 
documented case [6] and Moseley [2] anecdotally re- 
ferred to a third case. In one report [7] the "step-off" 
vertebra was seen in a patient with thalassemia major 
and ir another it was seen in two patients without 
hemoclobinopathy [8]. In the latter report, one patient 
had Fereditary spherocytosis; the other, osteopenia. 
Both Fad very minimal radiographic changes. 

In *966 Reynolds [3] hypothesized that circulatory 
stasis and ischemia retard growth in the central portion 
of the vertebral cartilaginous growth plate in sickle cell 
anem a. The periphery of the growth plate, with a differ- 
ent blood supply [13], continues to grow at a more nor- 
mal rate, resulting in the characteristic "step-off" de- 


Fig. 1.— Patient with Gaucher's dis- 
ease showing dorsal spine T7-T12. A, 
At age 2'/2. B, At 8'/z, there is rectan- 
gular collapse of T9 with beginning 
"step-off'" formation. C, At 11, T7 and 
T9 show collapse with "step-off" ver- 
tebral formation; T12 shows collapse 
with reactive sclerosis parallel to end- 
plates. 
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Fig. 2.— T12 in same patient as fig. 1, age 14'/7, 
showing "bone within a bone" appearance caused by 
sclerotic densities parallel to vertebral contours. 


formity. However, there were no sequential films with 
direct measurement to support this theory. 

This paper tests Reynold's theory that central endplate 
depressions are due to growth arrest by studying the 
sequence of events in two patients with Gaucher's dis- 
ease and two patients with sickle cell hemoglobinop- 
athy who have "step-off" vertebral deformities. 


Subjects and Methods 


We reviewed the records of the two patients with Gaucher's 
disease. In one, serial films showed progressive disease over 10 
years. We also reviewed the records of seven other patients with 
Gaucher's disease (five adults and two children), but none 
showed similar changes in the spine. For comparison, we 
reviewed the records of 16 patients with either homozygous 
Sickle cell disease, sickle cell beta-thalassemia, or sickle-C 
disease. In two of the seven with radiographic spinal changes of 
sickle cell hemoglobinopathy, serial films showed definite pro- 
gressive changes. In one of these initial films were normal. 

Fine pointed calipers were used to measure changes in height 
over time of the central vertebral bodies in the three patients 
with serial changes. Although it is possible that slightly different 
points were measured on successive examinations in the same 
patient, the central vertebral endplate depressions were flat 
enough so that this was not a significant problem. 


Results 


The patient with Gaucher's disease had been filmed 
over a 12-year period (figs. 1-3). Three vertebral bodies 
were easily measurable and comparable. Initial films 
from 1965 were normal (fig. 1A). Each of the vertebral 
bodies involved showed an initial collapse with some 
central growth recovery (figs. 1B and 1C). However, 
initial collapse was not limited to the central endplates; 
the entire vertebral body was involved. As the "step-off" 
vertebral bodies were formed, there was simply less 
growth centrally than peripherally. In all three instances, 
the initial visible event was of collapse or fracture 


(fig. 3). 
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GAUCHER'S DISEASE 
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Fig. 3.—Collapse of central bodies in Gaucher's disease with slight 
growth recovery; collapse not limited to central portions, but more 
growth recovery occurred peripherally with radiographic appearance of 
"Step-off'' vertebrae. 





Fig. 4.—Sickle cell beta-thalassemia. A, Age 7, normal spine. B, Age 
14, multiple areas of typical central depression. 


One patient with sickle cell beta-thalassemia had early 
normal films of the spine. In films spanning 6 years (fig. 
4), there was at most, 1 mm of diminished height (fig. 5) 
versus 6-10 mm difference in the patient with Gaucher's 
disease. The 1 mm difference could be related to differ- 
ences in projection or error in measurement. The abnor- 
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SICKLE CELL BETA-THALASSEMIA 
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Fig. 5.—Same patient as fig. 4 showing flat curves compared to 
Gaucher's disease. Height loss of 1 mm possibly secondary to differences 
in projection and errors in measurement, rather than collapse. One 
normal endplate and 2 mm growth in T8. 


mal vertebral body that showed some continued grcwth 
(T8) had only one vertebral endplate with a "step-off" 
deformity; the other appeared normal and could have 
had normal growth. Rather than the dramatic collapse or 
fracture of Gaucher's disease, there was simply a grewth 
arrest of the central endplate with continued peripF eral 
growth resulting in the central depression. The cther 
patient with sickle cell beta-thalassemia had more vari- 
able radiographic appearances and measurements (figs. 
6 and 7). 


Discussion 


Though the "step-off" vertebra in Gaucher's disease is 
similar to the vertebral deformities of sickle cell hemo- 
globinopathies, the pathogenesis seems different. nitial 
collapse of the entire vertebral body is followed by 
differential growth recovery. In addition, thouga? the 
"step-off' vertebral body is radiographically similar, 
other radiographic qualities are sometimes different. In 
our two patients with Gauchers disease and in the 
patient reported by Hansen and Gold [5]. there was 
reactive sclerosis parallel to the endplates in some of the 
vertebral bodies. 

In one vertebral body in each of our patients with 
Gaucher's disease, there was both horizontal anc verti- 
cal sclerosis giving a "bone within a bone” appearance 
(figs. 2 and 8). Modeling defects sometimes present in 
adjacent vertebral endplates were probably due tc alter- 
ation of forces on adjacent vertebral discs and cartilagi- 
nous growth plates and resulted in growth disturbances. 

The reactive sclerosis somewhat resembles a Fealing 
infarct, supported by the fact that all four of the reported 
patients with "step-off'' vertebral bodies had other areas 
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Fig. 6.—Sickle cell beta-thalassemia; only T5 has 
definite "step-off' vertebral appearance on one end- 
plate and shows steady growth. T7 and T3 have more 
concave appearance of compression fractures and 
show height loss. T8 not measured but also shows 
biconcave compression. 
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T—7 === (Concave collapse of one endplate ) 
T-9 ———- (Concave collapse of both endplates ) 


Fc. 7.— Same patient as fig. 6; variable curves reflect variable radio- 
graphic appearances. 


of aseptic necrosis. Perhaps infarction of the entire 
vertebral body weakens the bone, which then collapses 
under normal weight-bearing forces. As a result of differ- 
ences in blood supply to the central portions of the body 
and the periphery, more growth recovery occurs in the 


periphery. 
Reynolds [3] hypothesized that circulatory stasis and 
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Fig. 8.—Gaucher's disease in 37-year-old male 
showing deep depression and sclerosis of T12. L2 has 
"bone within a bone" appearance and L3, which has 
recovered enough to have normal shape, exhibits 
linear sclerosis. L4 has "Step-off" vertebral appear- 
ance. Even at birth, central vertebral body is larger 
than deepest depression in T12. Some collapse must 
have occurred, since Gaucher's disease victims have 
normal spines at birth. 


ischemia cause growth retardation in the central portion 
of a cartilaginous vertebral endplate in sickle cell ane- 
mia. He compared the cartilaginous growth plate of a 
vertebral body to the epiphyseal plate of a long bone, 
which when injured in toto (e.g.. by radiation) resulted in 
oddly shaped epiphyses and cupped metaphyses with 
greater growth peripherally. Similar to a long bone 
metaphysis, the central portion of the vertebral body and 
adjacent cartilaginous growth plate receives its blood 
supply from nutrient arteries. which are radially distrib- 
uted and have a long course through the marrow (fig. 9) 
[13]. The periphery of the growth plates are supplied by 
short perforating periosteal arteries, so that sickling and 
its effects might be more Pronounced in the central por- 
tions. 

Reynolds et al. [4] found a gross correlation between 
the level of hemoglobin S in erythrocytes and skeletal 
changes. All five of their patients with hemoglobin S 
levels greater than 7796 had characteristic bone changes, 
while those with less than 67% had no bone changes. 
Patients with levels between 67% and 77% formed a 
mixed group. Since bone changes of homozygous sickle 
cell disease and sickle cell beta-thalassemia are identi- 
cal, it is tenable to apply the findings in our sickle cell 
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Fig. 9.—Single vertebral body with adjacent discs: 
central body and growth plates Supplied by radially 
distributed vessels, while periphery supplied by short 
periosteal branches. 


beta-thalassemia patients to those with homozygous 
Sickle cell disease. This is further supported by the 
hemoglobin S levels in sickle cell beta-thalassemia. The 
thalassemia gene suppresses the synthesis of normal 
beta chains required for hemoglobin A. As a result, the 
percentage of hemoglobin S in the sickle cell beta- 
thalassemia red blood cells increases. 

In the production of the Step-off" deformity in our 
patients with sickle cell hemoglobinopathy, there was no 
initial collapse, but simply a failure of growth centrally 
that confirmed Reynold's theory. There was no evidence 
of the infarction. sclerosis, or collapse of Gaucher's 
disease. 

While the exact incidence of the ‘‘step-off’’ vertebra in 
Gaucher's disease is unknown [2, 5, 9-12], we suspect 
that it may be more common than anticipated if a large 
series of patients were examined specifically for this 
radiographic finding. Our two patients make a total of 
four cases documented in the literature. 
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Gray Scale Ultrasonography in the Diacnosis of Endometriosis and 
Adenomyosis 


JAMES W. WALSH," ? KENNETH J. W. TAYLOR.' AND ARTHUR T. ROSENFIELD' 


Ultrasound findings in 25 patients with surgically proven 
endometriosis are presented. Of the 31 lesions characterized 
at ultrasound examination, 17 were described as cystic, four 
as polycystic, five as mixed, and four as solid. Nine patients 
had a diagnostic pattern of sonolucent zones within the uterus 
representing blood lakes (adenomyosis) associated with ex- 
trauterine masses. In the remaining 16 patients, ultrasound 
alone could not differentiate endometriosis from diseases 
such as tubovarian abscess, ruptured ectopic pregnaacy, 
ovarian cyst(s), or tumor. Clinical history contributed to proper 
diagnosis in these patients. 


About 15% of all women develop endometriosis du“ing 
their active menstrual life [1], and it is discovered in 
about 20% of gynecologic laparotomies [2]. Gray scale 
ultrasound findings in 25 surgically proven cases of 
endometriosis are reported, and one ultrasound pattern 
specific for diagnosing endometriosis iS described. 


Subjects and Methods 


Over a 2 year period, 325 consecutive female patients with 
suspected pelvic masses were referred for ultrasound study. 
Surgery confirmed endometriosis in 25 patients. Conservative 
surgery consisting of resection of the endometrioma was per- 
formed in 21 patients and hysterectomy in four. One patient was 
60 years old and the others ranged from 22 to 46. 

Ultrasound examinations were performed with commercially 
available gray scale equipment at à transducer frequency of 
2 25 or 3.5 MHz, depending upon the patient's size. The pelvis 
was routinely scanned using the full bladder techniqu2 with 
multiple transverse and sagittal sections. Ultrasonograms were 
correlated with pathologic morphology and organ site of dis- 
ease. 


Results 


The masses were characterized by four differen: ultra- 
sound patterns: cystic, polycystic, mixed, and solid. In 
the 25 patients, 31 lesions were Classified. 

In 13 patients, 17 cystic lesions with an average size of 
4-8 cm were noted. In 10 of these lesions, the inrer wall 
of the cyst was irregular and shaggy. In seven cysts, the 
mass had a smooth, well defined inner wall. Fifteen cysts 
were acoustically sonolucent and two had interral sep- 
tation. In 13 cases the masses were located in the 
adnexae and in four cases, the cul-de-sac (fig. 1). In one 
patient, a cystic endometrioma was present in an en- 
larged left ovary and a right ovarian endometrioma was 
located in the cul-de-sac (fig. 2). The uterus closely 
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adhered to the cystic mass and formed part of the outer 
cyst wall in eight patients. 

Four patients were classified as having a polycystic 
pattern. All had an enlarged ovary with three to five small 
cystic cavities separated by septations (fig. 3). In each 
patiert, the excised ovary had multiple small chocolate 
cysts lined by endometrial cells. In two cases the uterus 
adhered to the adnexal mass. 

Three patients had a mixed pattern. In one patient the 
mass was predominantly cystic with focal clusters of 
irregular echogenic tissue lining the cyst wall and pro- 
jecting centrally (fig. 4). In two patients with bilateral 
ovarian endometriosis at surgery, the ovaries could not 
be d stinguished when reviewing the ultrasonograms. In 
both patients the cul-de-sac was filled with confluent 
cystic masses with focal clusters of echogenic debris 
(fig. 5). The uterus was incorporated into the mass in all 
thre» patients. 

Classic ultrasound criteria suggested solid lesions in 
five patients. In four of these patients the 4-7 cm adnexal 
mass was round with fine, homogeneous, light to me- 
dium gray-toned echoes uniformly filling the lesion. In 
one patient a 9 X 12 cm endometrioma extended from 
the left true pelvis to the umbilicus (fig. 6). The patho- 
log c specimen in each patient was an endometrioma of 
the ovary filled with characteristic, brown altered blood. 

Nine patients were noted to have uterine changes 
incuding those in a subserosal locetion. It was most 
soramonly associated with cystic adnexal or cul-de-sac 
masses. On ultrasonogram, this abnormality was char- 
acterized by 5-7 mm irregular cystic spaces disrupting 
the normal fine, speckled echo pattern of the uterus 
(fics. 1, 2, and 5). The focal honeycomb appearance of 
the myometrium was due to these blood-containing 
ca"ities (adenomyosis). This was only confirmed by path- 
olegic examination in four of nine patients; in the others 
the uterus remained in situ. 


Discussion 


When external endometriosis involves the ovary, fallo- 
pian tubes, and the pelvic peritoneum, gray scale ultra- 
sound may promote the correct diagnosis when com- 
bined with a characteristic clinical history or physical 
e-amination. When ultrasonographv shows uterine ad- 
enomyosis (internal endometriosis) combined with any 
ə the four described endometriosis patterns, endometri- 
osis can be diagnosed. 
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Fig. 1.—A, Transverse section 
through true pelvis revealing 3 cm 
bilobed cystic mass (E) behind uterus 
(U) in pouch of Douglas. Sonolucent 
areas (arrows) in uterus represent ad- 
enomyosis. B — bladder. B. Midline 
sagittal section through bladder (B) 
demonstrating adenomyosis (arrows) 
in uterus (U); endometrioma (E) lo- 
cated in cul-de-sac. 





Fig. 2.— Bilateral endometriomas. 
A, Transverse section through bladder 
(B) 6 cm above symphysis pubis show- 
ing cystic masses (E) in left adnexa 
and cul-de-sac. Irregular cystic spaces 
in uterus (arrows) represent adeno- 
myosis. B, Sagittal section through 
bladder (B) 1 cm left of midline dem- 
onstrating cystic Spaces from ade- 
nomyosis throughout uterus (arrows). 
Right ovarian chocolate cyst (E) lo- 
cated in pouch of Douglas. 





Fig. 3.—Multiple endometrial cysts. 

A, Transverse section through bladder 

(B) 2 cm above symphysis pubis re- 

vealing 5 cm mass (arrows) left of 

: uterus (U). Multiple chocolate cysts 

g= found in left ovary at surgery. B, Lon- 

i gitudinal section through bladder (B) 

Se ; 3 cm left of midline Showing multiple 

= oblong cysts in left ovary (arrows) sep- 
arated by septations. 





Uterine adenomyosis is Characterized by ingrowths of are caused by dilated glands filled with menstrual prod- 
endometrium into the myometrium, and the presence of ucts [2]. Pathologically, adenomyosis may be localized 
glandular and stromal tissue among the uterine muscle or diffuse, and usually involves the posterior uterine 
fibers [3]. Cystic blood-containing Spaces in the uterus wall. On ultrasonography, these dilated glands appear 
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Fig. 4.—A, Transverse section 
through bladder (B) revealing com- 
plex cystic mass (black arrows) filling 
right adnexa and cul-de-sac behind 
uterus (U). Solid tissue (white arrow) 
lines posterior wall. B, Sagittal section 
through true pelvis revealing cystic 
mass (black arrows) behind bladder 
(B) with central solid component 
(white arrow). 


Fig. 5.— Frozen pelvis. A, Trans- 
verse section through bladder (B) 4 
cm above symphysis pubis revealing 
confluent cystic mass (black arrows) 
filling pelvic floor and pouch of Doug- 
las. Multiple sonolucent spaces in 
uterus (white arrows) represent ade- 
nomyosis. B, Longitudinal section 
through bladder (B) 1 cm left of mid- 
line revealing irregular cystic mass (E) 
in pouch of Douglas. Confluent cystic 
spaces (arrows) due to adenomyosis 
in uterine fundus. 


as irregular cystic spaces through the myometrium [4]. 
The incidence of this ultrasound pattern was 3€% in 
these patients. This coincidence of adenomyosis with 
endometriosis is higher than is reported in pathclogic 
literature. Typically, adenomyosis is described as distinct 
from endometriosis, although associated with it ir 13% 
[5]. It is said to occur in older women who have had more 
children. However, it is also described as the "hidden" 
disease and, as in this series, the uterus is not elways 
removed to allow pathologic examination. The higher 
incidence found in tnis series may be real, although 
because of the small subject population further study is 
needed. 

We observed endometrial lesions with a cystic, mixed, 
or solid pattern similar to those previously reported [6]. 
In addition, four patients had a unilateral enlarged poly- 
cystic ovary. An ovary with multiple benign follicular or 
inclusion cysts may mimic this pattern of endomer-rriosis. 
This ultrasonic appearance was similar to bilaterel poly- 
cystic ovaries we observed in the Stein-Leventhal syn- 
drome. r 

The solid echo pattern noted in five chocolate cysts 
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was presumably due to organized blood and fibrin dep- 
osition. Although difficult to distinguish from solid ovar- 
ian tumors, these endometriomas had a uniform, homo- 
geneous, low-level echo pattern with good through 
transmission. In our experience, ovarian neoplasms have 
beer inhomogeneous, mixed with cystic elements, 
highly echogenic, and sound attenuating. 

The uterus was adherent, border forming, or incorpo- 
rated into the adnexal or cul-de-sac endometriosis de- 
posits in 13 of 25 patients. Cyclic hemorrhage into the 
lesions probably resulted in a fibrotic reaction and cica- 
trizetion between pelvic organs. 

Primary differential diagnoses are tuboovarian abscess 
and ruptured ectopic pregnancy. Cystic collections of 
purulent material or blood (endometriosis or ruptured 
eciopic pregnancy) may have identical ultrasonic ap- 
pearances. Evaluation of the uterine echo pattern can be 
the key to correct diagnosis. In patients with tuboovarian 
abscess, the uterus should have a normal echo pattern; 
fever and an exquisitely tender pelvic examination are 
adjunct clinical data. In patients with ectopic pregnancy, 
the uterus may contain clusters of hich amplitude echoes 
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Fig. 6.— Left ovarian endometrioma. Longitudinal section through 
bladder (B) 6 cm left of midline revealing 9 x 12 cm mass (E) extending 
from 4 cm above symphysis pubis (SP) to umbilicus (U). Mass filled 
with homogeneous echoes. 


due to increased vascularity of the myometrium or to a 
decidual reaction [7]. A positive urine chorionic gonad- 
otropin or beta subunit blood result is important clinical 
information. In patients with endometriosis, the uterus 


AJR:132, January 1979 


may contain small cystic lakes of blood due to adeno- 
myosis. A history of dysmenorrhea, menorrhagia, 
chronic pelvic or sacral pain, or dyspareunia also con- 
tributes to proper diagnosis. 

Gray scale ultrasound is a valuable tool in the evalua- 
tion of patients with endometriosis. Specific diagnosis is 
possible when adenomyosis is present or a typical clini- 
cal history is obtained. 
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Doppler Evaluation of Extracranial Cerebrovascular Disease 


ANDREW B. CRUMMY,' WILLIAM J. ZWIEBEL,’ PATRICIO BARAIGA,' CHARLES M. STROTHER,’ JOSEPH F. 
SACKETT,; WILLIAM D. TURNIPSEED,? FREDERICK JaRRETT,? AND HERBERT BERKOFF* 


The carotid Doppler examination is an accurate means of 
screening the extracranial carotid system for stenotic lesions. 
Comparison of 100 patients (200 vessels) examined by the 
Doppler method and arteriography showed agreement in 99% 
of the vessels and a significant error rate in only 3.5%. 


Extracranial occlusive cerebrovascular disease iS the 
major cause of stroke and a leading cause of death and 
disability in the United States. Of the patients with an 
ischemic stroke, 40% have segmental occlusions of the 
extracranial carotid system. Of these individuals, 75% 
have one or more surgically accessible obstructive le- 
sions in the carotid system [1]. Spencer and associates 
(2, 3] described a noninvasive Doppler ultrasound tech- 
nique for the evaluation of cervical cerebrovascular sys- 
tem. In an effort to assess the accuracy of their method 
for the evaluation of the cervical carotid system, we 
compared our results using this technique with the 
arteriographic findings in 100 patients who have under- 
gone both examinations. 


Technique 


The subject lies supine on a firm table, with his head im mo- 
bilized by sandbags. A sharply focused, continuous wave Dop- 
pler ultrasound transducer connected to a mechanical scanning 
arm is used for mapping the carotid artery in the neck. The 
probe's location is sensed by circuitry that positions muttiple 
spots on a storage oscilloscope in a position corresponding to 
the arterial flow in the patient's neck. The scanning pattern is 
determined by the operator; after repeated passes over the 
vessel of interest, a two-dimensional image is developed (fig. 
1). The image may then be photographed for use as a permanent 
record. Simultaneous with the mapping of the vessel the 
Doppler audiofrequency signals are recorded on magnetic tape. 
A strip chart tracing of the pulse contour may be made. 

Changes in audiofrequency indicate variations in the ve ocity 
of blood flow and thus indirectly reflect alterations of the arterial 
lumen. The anatomic site from which the audiosignal s re- 
corded is determined by referring to the oscilloscopic image of 
the artery being evaluated. 

After evaluation of the carotid bifurcation, the probe is re- 
moved from the scanning arm and placed over the eye to 
determine the direction of blood flow within the ophthalmic 
artery. The eye is closed in order to eliminate artifacts of 
muscular activity. An experienced technologist can perform the 
entire examination in 20-30 min. 


Results 


Examination of 100 patients included both selective 
common carotid angiography and the Doppler ltra- 
sounc examination as described. Of these, 50 had signs 
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or symptoms of cerebral ischemia, but no carotid bruits; 
23 had a bruit over one or both carotid arteries as well as 
signs or symptoms of cerebral ischemia; while 27 had 
asymptomatic bruits. 

Both the Doppler study and the arteriogram were 
evaluzted by an experienced radiologist who was una- 
ware of the findings provided by the other study. A 
decision was made as to whether the carotid bifurcation: 
(1) was normal; (2) had evidence of nonobstructive wall 
disease; (3) showed evidence of a nonhemodynamically 
significant stenosis (less than 90%); (4) had a hemody- 
namically significant stenosis (greater than 90%); or (5) 
was cccluded. The findings of the two examinations 
were then compared to assess the accuracy of the 
Dopper technique for detecting arteriographically de- 
mons:rable disease. The findings obtained by the two 
metheds were in agreement in 180 (90%) of the carotid 
arteries. In 13 arteries, the degree of stenosis was over- 
estimated by the Doppler technique, and in seven it was 
underestimated. However, in only five patients was the 
magnitude of the false positive and in two the magnitude 
of the false negative finding such that inappropriate 
therapy would have been undertaken had the Doppler 
examination been considered definitive. In most in- 
stanees of error, the degree of stenosis was slightly 
overestimated by the Doppler; for example, minimal 
stenesis was interpreted on the Doppler study while only 
noncbstructive wall disease was demonstrated by arteri- 
ography. Thus, the Doppler study had & significant error 
rate of 3.5% and an overall error rate of 1096. 


Discussion 


We believe these data confirm the findings of Barnes 
and associates [4, 5] and indicate that the Doppler 
examination provides an accurate and practical means 
of screening the extracranial carotid system for occlusive 
disease. The detection of nonobstructive plaques is not 
as certain as is the determination of stenosis. Thus, the 
method as currently performed is of limited utility in the 
evaluation of patients with transient ischemic attacks. In 
our opinion, this does not represent a significant limita- 
tion as we feel that all such patients, if candidates for 
corrective surgery, should be evaluated with arteriog- 
raphy. 

The arterial images obtained are relatively crude and 
two dimensional; however, resolution is sufficient to 
reflect the presence of a gross stenosis which compro- 
mises the lumen from either side (figs. 2A and 2B). 
Plagues on the portion of the arterial wall not perpendic- 
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Fig. 1.—Scan of carotid bifurcation. Internal 
carotid artery is, by convention, positioned to right 
of scan. EC - external carotid; IC = internal 
carotid; CC = common carotid. 


ular to sound beam may not be well shown. In addition, 
the presence of calcium within atherosclerotic plaques 
interferes with sound transmission, and may produce 
 nonsounding'"' areas. This artifact results in voids in the 
image which may be erroneously interpreted as areas of 
stenosis. We believe that this pitfall may be minimized by 
obtaining xeroradiographs of the neck to detect the 
presence of vascular calcification. The most important 
use of a visual image is to determine the site or origin of 
an abnormal audiosignal and thus allow anatomic local- 
ization of the segment of the vessel involved by disease. 
This localization is essential for accurate assessment of 
the significance of a demonstrated stenosis. For exam- 
ple, the importance of an isolated high-grade stenosis in 
the external carotid artery is very different from that of a 
similar lesion located in the common or internal carotid 
artery. 

Changes in the character of the audiosignal are the 
most important aspect of the examination. The velocity 
of blood flow increases at an area of narrowing. The 
Doppler signals from blood cells with a greater velocity 
have a higher frequency. Therefore, a high-frequency 
signal indicates an area of stenosis. In general, the 
change in the signal is rather abrupt and quite character- 
istic. Turbulence and coarse tones indicate the wall 
irregularity associated with nonobstructive plaquing. A 
shortcoming of the examination is that ulceration of the 
plaques cannot be determined. 

Calcified plaques may also complicate the evaluation 
of the audiofrequency signal. As previously stated, cal- 
cification may result in  nonsounding" areas because of 
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interference with the transmission of sound waves. In 
the area of a void in the image, there will be a similar 
void in the audiosignal. Generally if the stenosis is 
significant, the velocity of the cells is increased distal to 
the area of calcification and the high-frequency Doppler 
Signal can be detected downstream allowing the diag- 
nosis of a stenosis. 

The direction of flow in the ophthalmic artery can be 
determined from the pulse tracing obtained as previously 
described. Reversed or biphasic ophthalmic artery flow 
is indicative of decreased Pressure in the carotid siphon. 
Of our 100 patients, 17 had reversed ophthalmic artery 
flow. Of these, 12 had occlusion of the internal or 
common Carotid artery; four had hemodynamically sig- 
nificant stenoses in these vessels; and one was normal. 
Thus, in our experience, reversal of flow in the ophthal- 
mic artery is very significant and substantiates the find- 
ings of obstruction to flow in the extracranial carotid 
artery. 

The Doppler examination is useful in detecting occult, 
high-grade carotid artery stenoses. The detection of 
these lesions may be important in identifying individuals 
who are at increased risk in undergoing major surgical 
procedures such as coronary artery bypass or resection 
of an abdominal aortic aneurysm. In addition, the Dop- 
pler ultrasound technique should prove useful in clarify- 
ing the problem of the significance of an asymptomatic 
bruit. With the use of this method, the hemodynamic 
significance of the stenosis causing the bruit can be 
determined. Because of its noninvasive nature and ac- 
curacy, the Doppler test is the ideal way of following 
patients with bruits and should afford us an opportunity 
to determine the natural history of these lesions. 

The Doppler technique has utility in the evaluation of 
patients after carotid endarterectomy. After surgery, the 
absence of a bruit can indicate either a successful 
surgical result or total occlusion of the vessel. Hereto- 
fore, this distinction could only be made definitively with 
arteriography. The Doppler examination provides a non- 
invasive approach to this problem (fig. 2C). In addition. 
postoperative patients may be followed at appropriate 
intervals to assess the possibility of recurrence of steno- 
sis. 

A potential source of significant error with the Doppler 
examination is the totally occluded internal carotid ar- 
tery. When the internal carotid occlusions are located 1 
cm or more from the carotid bifurcation, interruption of 
the visual image and alteration in the audio signal may 
be erroneously attributed to the change in position of the 
artery which normally occurs near the angle of the 
mandible. If the obstruction is at the take-off of the 
internal carotid artery and no stump remains, the proxi- 
mal portion of the external carotid artery may be misin- 
terpreted as a portion of the common carotid artery and 
hypertrophy of one of the external branches may simu- 
late the bifurcation of the common carotid artery. Rever- 
sal of the flow in the ophthalmic artery should alert the 
examiner. Unfortunately, reversal of flow in the presence 
of a severe stenosis or occlusion does not always occur. 

Spectral analysis of the audiofrequency signals in a 
few of our patients showed that the changes in the visual 
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Fig. 2.—A, Abnormal scan showing narrowed internal carotid arery (IC) just diste! t 
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o carotid bifurcation. Very high frequency signals emanated from 


area of stenosis. Flow in left ophthalmic artery was reversed, thereby confirming audio impression of hemodynamically significant lesion. B, Lateral 
selective common carotid arteriogram confirming interpretation of Doppler examination. C. Scan after endarterectomy showing that area of narrowing 


is no longer present. EC = external carotid; CC = common carotic. 


audiospectrum parallel those heard with the audic for- 
mat. We are currently investigating the possibility tnat a 
visual display might allow establishment of objective 
criteria for the presence of a significant stenosis and 
thereby reduce the subjectivity associated with interpre- 
tation of the sound signal. The use of the visual display 
might also result in a reduction of the amount of physi- 
cian and technician time required for the examination. 
This would greatly ennance the value of this techaique 
for mass screening. 
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A Second Look at the Utility of Radiographic 
Skull Examination for Trauma 


ARTHUR A. DeSMET,' DENNIS G. FRYBACK.? AND JOHN R. THORNBURY? 


A prospective study tested the hypothesis of Bell and Leop 
(1971) that 21 high yield findings are significantly associated 
with the presence of a skull fracture and can be usec to 
decide which patients need skull radiography. In our study, 17 
fractures were detected in 594 patients who had skull rad og- 
raphy because of trauma to the head. Six of these fractures 
occurred in children who had none of the 21 Bell and Loop 
high yield findings. These six patients were asymptorr atic 
except tor superficial injury at the site of trauma. Had the Bell 
and Loop criteria been used to decide which patients had 
skull radiography, 35% (all in children) of the fractures would 
have gene undetected. Thus, in our study population, the Bell 
and Loop high yield findings were not satisfactory criteria for 
the decision about obtaining skull films in children. 


in 1971 Bell and Loop [1] reported a large series, 93 
fractures in 1,500 patients (6.2%), in which 21 "high yield 
findings" were significantly associated with the presence 
of a skull fracture. If these findings had been used as 
criteria to define the need for skull radiography, 2% of 
the films would not have been obtained. Only one clini- 
cally insignificant skull fracture out of 93 would have 
been overlooked. With increasing concern over “ising 
medical costs and overutilization of radiography [2,, it is 
surprising that no clinical use of these criteria has been 
reported. In fact, the frequency of detected skull frac- 
tures in reported series continues to decrease, 143% in 
1956 [3], 8.6% in 1962 [4], 6.2% in 1971 [1], and 4 0?6 in 
1975 [5]. 

The large patient volume seen in a military tranch 
dispensary was felt to be an ideal population to evaluate 
for potentially unnecessary radiographs. A prospective 
study was therefore initiated to determine if Bell and 
Looo's high yield findings would be useful in screening 
the population to be filmed for skull fracture n this 
clinical setting. The question we wished to answer was: 
"In a patient population different from Bell and Loops, 
what proportion of skull fractures would be mssed if 
patients having head trauma were evaluated us ng the 
Bel! and Loop criteria for the decision to order skull 
radiography?” 


Subjects and Methods 


The Admiral Joel T. Boone Clinic, a branch dispensery of the 
Portsmouth Naval Regional Medical Center, is a ful service 
outpatient medical facility with emergency room cov2rage 24 
hr/day. Over 66,000 patients are seen yearly in the emergency 
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room and about 55,000 radiologic examinations are performed 
yearly in the radiology department. The emergency room is 
staffed >y general medical officers and board-certified or board- 
eligible internists or surgeons. 

In this clinical setting, prior to ordering skull films on head 
trauma patients, the physicians filled out a form using the 21 
high yield findings of Bell and Loop [1] (fig. 1). The physicians 
then used their customary indications for deciding which pa- 
tientseshould have skull radiography. Study data was collected 
from November 1976 to October 1977. 

The first 112 cases were collected using what proved to be an 
ambiguous question for the last item, the physician's probability 
estimate of fracture. For this reason, the answers to this item 
were discarded in the analysis of these 112 cases. For the 
subsequent 482 cases, the ambiguous original question was 
replaced by the form indicated in figure 1 for the probability 
estimate. All equivocal findings were considered negative (as in 
the oricinal Bell and Loop study). 

Skull films were obtained in the posteroanterior, Chamber- 
lain-Towne, and both lateral projections. For each case, the 
films were evaluated by the radiologist for skull fracture and 
shift of the pineal from the midline. Interpretation was done at 
the time films were obtained and with knowledge of the clinical 
history and the data on the study form. 

At the conclusion of the 11 month study, the medical records 
of al. patients with fractures were reviewed to determine the 
accuracy of the data on the study forms, the accuracy of 
radiographic diagnosis, and the outcome of subsequent diag- 
nosis and treatment. In addition, the participating physicians 
individually estimated the total number of fractures they would 
expect to occur in such a population as had been seen during 
the study. All information was keypunched on data cards and 
correlations between the Bell and Loop high yield findings and 
skull fractures were determined. For comparison of our data 
with that from the Bell and Loop study, Drs. Bell and Loop 
kindlv sent us a Copy of their data in the form of IBM key- 
puncned data cards. 


Results 


During the 11 month study, 17 skull fractures were 
de-ected out of 594 cases (2.9%) radiographed because 
of trauma to the head. Of the fractures, 15 were linear 
and two were depressed. Pineal shift was not present. 
Retrospective review of the medical records indicated 
that none of the original radiographic diagnoses of skull 
fracture were incorrect. 

An additional 68 patients had skull films for head 
trauma during the study period, but no study forms were 
filled out by physicians on these patients. Subsequent 
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SSN: 
DATE 


A. 
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SKULL EXAMINATION FOR TRAUMA 


a Ss E d. 
HISTORY: 


25-minutes of unconsciousness 

25-minutes of retrograde amnesia 

Vomiting 

Focal weakness or sensory defect by history 
Accident at work or gunshot wound 


PHYSICAL EXAMINATION: 


Palpable bony malalignment 
Discharge from ear 
Discharge from nose 
Ear-drum discoloration 
Bilateral black eyes 


NEUROLOGIC EXAMINATION: 


Stupor, semiconsciousness or coma 
Breathing irregular or apneic 
Babinski reflex present 

Other reflex abnormality 

Focal weakness 

Sensory abnormality 

Anisocoria 

Other cranial-nerve abnormality 


ESTIMATION OF SEVERITY OF HEAD INJURY: 
Head injury considered "Severe" 


Examination because "fracture seriously 
Suspected" 
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What is the chance of a fracture being present? 








retrospective review of these patients' skull films showed 


that none had skull fractures. 


Among the 17 detected Skull fractures were seven 
cases in which the study forms were negative for all the 
Bell and Loop high yield findings. These patients were 
age 2 months, 7 months, 10 months, 1 year, 8 years, 10 
years, and 16 years. The 16-year-old boy, besides having 
a negative data form, presented at the emergency room 
with the unique finding of expressive dysphasia. This 
specific finding was not included in Bell and Loop's 
original list of 21 high yield findings. He had been struck 
on the head with a claw-hammer and had a depressed 

















Requesting Physician 


Fig. 1.—Data collection form 


improved. 


the Portsmouth Naval Region 





Skull fracture on Skull films. After sur 


All of the 17 patients with fra 
a staff neurosurgeon upon tran 


gery his dysphasia 


ctures were examined by 
sfer for hospitalization to 
al Medical Center. These 
neurosurgical evaluations confirmed that none of the 
Bell and Loop high yield findings were present in the 
Seven cases with negative study forms. In addition, no 
clinical clues of any kind (with the exception of the 
dysphasic 16 year old) were present that would have 
raised the suspicion of Skull fracture. 

Thus, the entirely asymptomatic six children were 


AJR:132, January 1979 


admitted to the hospital for observation solely because 
of radiographic evidence of a skull fracture. One patient 
was treated with antibiotics because the fracture line 
extended into the frontal sinus. Another patient had a 3 
mm depressed fracture which did not require surgery. 
Subsequent outpatient follow-up revealed no head 
trauma sequelae in these six children. 

The association of the Bell and Loop high yield find- 
ings with detected skull fractures was determined for tre 
entire pcpulation and for various population subgroups. 
This correlation data from our study was also comparad 
with Bell and Loop's original data (table 1). A significe nt 
P value of 0.1 or less for the overall data (All Ages, table 
1) was achieved in our study for only one of the high 
yield findings (no. 20): serious suspicion of fracture. 
When subdivided by age, no significant P values were 
found for children, and only one (no. 20) was significant 
for patients over 12 years of age. 

The present results deviate substantially from the Bell 
and Loop data in the over 12 age group. However, our 
sample of fractures in this group is small. The presant 
data agree with Bell and Loop's in the younger age 
group, but our data show a significantly lower proport on 
of fractures (P < 0.01) in this group than do the co re- 
sponding Bell and Loop data. 

It should be noted that the copy of the data sent tc us 
by Drs. Bell and Loop from their original study was the 
total data from their collection. They reported the 'irst 
1,500 cases (93 fractures), whereas their entire data 
totaled 1,564 cases (98 fractures). 

There was considerable overestimation by the pFysi- 
cians cf the probability of a fracture (table 2). Tabie 3 
shows the increasing relationship between physicians 
estimated probability of fracture and the numbe- of 
positive findings. The poststudy physicians subjective 
estimates of the number of fractures actually found ir the 
study population showed a mean estimate of 13.1 (range, 
0-60; SD 11.8). Seventeen fractures actually occurred. 


Discussion 


The intent of Bell and Loop 's original study was to find 
a method for decreasing the number of skull films and 
still maintain a minimum of undetected fractures. Using 
their high yield findings as criteria for the decisicn to 
order skull radiography, 92 of 93 fractures would have 
been detected in their study population of 1,500 nead 
trauma patients having skull films. 

The results from our study reveal three differences 
from those of Bell and Loop: (1) a lower incidence of 
fracture (2.996); (2) a larger proportion of fractures would 
have gone undetected (7 of 17); and (3) general lack of 
significant association of the high yield findings with the 
presence of fracture. 

The lower incidence of fracture in our study could be 
due to several reasons. First, and foremost, the type of 
facility where our study was done could well be expacted 
tc deal with a patient population having a greater overall 
proportion of less severe head injuries than the facilities 
ir which Bell and Loop collected their data. In adcition, 
the ‘free medical care" environment of the military 
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facility where our study was done may have resulted in 
more c'inic visits and more skull films for less significant 
head irjuries. 

Regarding fracture nondetection, seven of 17 fractures 
in our study would not have been detected if skull films 
had besn obtained only when one or more of Bell and 
Loop's high yield findings had been positive on the data 
form. Assuming that the 16-year-old dysphasic boy 
would have had radiography anyway, six of the 17 
fractures (over one-third) still would have gone unde- 
tected In contrast, in Bell and Loop's study, only one of 
93 fractures would have gone undetected. 

This discrepancy can be explained by the significant 
difference in the proportion of children and adults with 
fractures in our study population from that of Bell and 
Loop table 1). Our fracture population was 55% pre- 
adolescent compared to Bell and Loop's 9.7%. Our rean- 
alysis of Bell and Loop's original data (table 1), dividing 
their study population into two age groups, 12 years or 
less and over 12 years, revealed that their results actually 
do agree with ours in the 12 years or less age group. 
Only ene of the high yield findings, serious suspicion of 
fracture (no. 20), achieved a significant P value of 0.1 or 
less. "his small noncorrelating children's group was not 
discovered in the original Bell and Loop study, since 
their original results were calculated for all of their 
patierts as a group, children and adults. 

Nevertheless, Bell and Loop sensed the possibility that 
their high yield findings might be invalid in children. 
They stated that the threshold for ordering skull radi- 
ography may have to be lowered in children [1]. The 
observed lack of correlation between high yield findings 
ard presence of fracture in children 12 years of age or 
less in our study and theirs may simply be a reflection of 
the cifficulty in obtaining history from and evaluating 
child-en [6]. 

In sur study, the correlation of high yield findings with 
presence of skull fracture is poor as well for patients 
over 12 years of age. Only one P value of 0.10 or less was 
achieved. This was a subjective judgmental finding, 
sericus suspicion of fracture (no. 20). However, in view 
o? the small number of fractures, five in this age group in 
our study, we are reluctant to generalize this statement. 

Tre analysis of the physicians intuitive judgments, 
under the category of Estimation of Severity of Head 
Injusy (fig. 1), provided paradoxical results. These three 
items were: (1) classification of head injury as severe OF 
not severe; (2) presence or absence of "fracture seriously 
suspected”; and (3) subjective probability estimate of the 
presence of fracture. 

O' these three judgmental items, only "serious suspi- 
cior of fracture" correlated significantly with the pres- 
ence of fracture (table 1). The noncorrelation of "severity 
of njury' (no. 19) is not surprising in view of the 
observed noncorrelation of items 1 through 18, findings 
resulting from history and physical examination. Again, 
it jest seems very difficult to evaluate children for skull 
fracture. 

T^e lack of correlation between the physicians’ prob- 
abiity estimates of fracture and presence of fracture 
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TABLE 1 


Significance (P) for High Yield Findings for Selected Subpopulations of Present Data Set and Bell & Loop's Data 
All Ages 12 yrs or less Over 12 yrs 
nes: cel, REDE e —— Wisi E 


Finding Présent 
Bell & Loop Bell & Loop’ Present Study* Bell & Loop 


Present Study* Study" 






ET Y > 5 min unconscious 0.70 <0.001 1.0 0.61 0.38 <0.001 
B odio > 5 min retro amnesia .34 <.001 .48 42 .39 <.001 
-P Vomiting .39 <.001 .29 31 1.0 <.005 
SEPI Focal weakness by history .46 <.02 "i 46 1.0 <.025 
Duos Accident/gunshot 1.0 <.001 1.0 1.0 1.0 <.001 
D uid Bony malalignment 32 <.001 1.0 37 13 <.001 
T asado Discharge from ear 1.0 <.001 31 37 1.0 <.001 
ORTU" Discharge from nose .41 <.05 1.0 1.0 1.0 <.025 
eres Eardrum discolored 1.0 <.001 1.0 58 1.0 <.001 
[| UTE Bilateral black eyes 1.0 <.001 34 1.0 1.0 <.005 
TT ouest Stupor, coma, Semiconscious .52 <.001 1.0 42 1.0 <.001 
Ig sarani Breathing irregular or apneic 1.0 <.001 23 1.0 1.0 <.001 
le osreel Babinski reflex present .21 <.001 1.0 .82 1.0 <.001 
Tib EO Other reflex abnormal 1.0 <.001 1.0 .46 1.0 <.001 
1935524 Focal weakness 1.0 <.01 1.0 1.0 1.0 <.005 
18.5 55. ed Sensory abnormality 1.0 <.08 1.0 1.0 1.0 <.05 
p M Anisocoria 1.0 <.001 1.0 .26 1.0 <.001 
| PTEMC Other cranial nerve abnormality 1.0 <.001 1.0 .01 1.0 <.001 
i Injury “severe” .64 <.001 .43 .20 1.0 <.001 
BU res "Fracture seriously suspected" .03 <.001 .28 .02 .02 <.001 
No. fractures in MODI. 36r og un vade Laus. 17 98 12 11 5 87 
Total cases in C ao G EPEAT E rea 594 1564 330 151 264 1413 
Proportion of fractures. ......... 0.029 .063 .036 .073 .019 .062 






* Probabilities computed using Fisher's exact probability test, and are the probability of the observed data, or a distribution more extreme, favoring a positive association 
between the indicator and skull fracture. Fisher's test was used because low expected cell frequencies made the chi-squared test unreliable. Chi-squared was used in the other 
columns. 


TABLE 2 


Clinician-estimated Probability of Fracture: Correspondence to 
Radiographic Results 


Physicians' Probability 


No. Frac- Fractures 


TABLE 3 


Relation Between Physicians' Probability Estimates and 
Number of Clinical Criteria Checked Positive 


Forms With More 


Physician's Probabil- Forms Entirely 


or um tures Total Cases (96) ity Estimate (96) No. Cases Negative (96) Np deti 
NE Pd 2 A pire I d acit 1 119 0.8 ET brises dnc 119 70.6 6.7 
W scie kixeaP arbe de: 5 178 2.8 Lr dbi 178 66.3 7.3 
ITBSPePER CE 3 100 3.0 B. uae pladaqndqud 100 52.0 17.0 
(NT TEMPLUM 1 37 di LESTIE SNR 37 35.1 40.5 
2 Qa 1 25 4.0 ES WibensRy Pii. 25 16.0 52.0 
ee TANE E 1 19 5.3 BD E 23 17.4 60.9 
i E PLN 0 1 0 EDD n e SEN NUN NE 
Le teta rauca: 0 1 0 
DE OTT ee dade: 0 0 = 
DE Ue dedo rSh btr: 1 2 50 
Ambiguous tions of uncommon events (in this instance, 17 skull 
item 21 cases ......... 4 112 3.6 


fractures in 594 head trauma patients) requires prior 
knowledge by the diagnostician of proven case out- 
comes from his or her own experience. It is quite doubt- 
ful that our physicians individually had a large enough 
proven case experience with this specific clinical prob- 
lem to permit them to make valid probability estimates. 
Of course, at the heart of the probability estimate non- 
correlation is the basic result of our study: there were no 
correlatable "high yield findings" for the diagnosis of 
Skull fracture in our population, particularly in children. 

One of the most important implications of our study 
results is the demonstration of the inherent danger in 


(table 2) is somewhat surprising at first glance. Prelimi- 
nary data from the American College of Radiology Effi- 
cacy Study [7] suggests that our physicians' probability 
estimates of skull fracture in individual cases should 
have been more accurate than we observed. 

To some extent, this noncorrelation reflects the rather 
Vague sense the physicians had of the actual incidence 
of skull fractures in the 594 head trauma patients seen 
by them in the course of our study. The physicians' 
poststudy subjective estimates of the total number of 


fractures that occurred in the study population ranged 
from 0 to 60. The mean estimate was 13.1 (SD 11.8). In 
actuality, 17 fractures occurred. 

Furthermore, reasonably accurate diagnostic predic- 


casually transferring the decision strategy based on valid 
findings in an original study population to a new and 
potentially different population. Variations between pop- 
ulations must be know? (or tested) and taken into ac- 
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count before this transfer can be made in valid fashion. 

There may well be a subgroup of patients (not fitting 
the overall group's valid decision criteria) which was 
submerged in the original study's data analysis. This was 
the case in our investigation. Furthermore, the develcp- 
ment of an impressively valid check list of "high yield 
findings ' for one patient population may well give the 
physicians using it in their own patient populations a 
false sense of security. That is, until the diagnostic errors 
indicating a mismatch come back to surprise the unwary 
physician! 

In view of our results, it seems that future research on 
how to optimize the decision about ordering skull ra- 
diography may be centered more profitably on the treat- 
ment consequences of demonstrating skull fractu-es. 
Indeed. previous studies have shown that the presence 
of a skull fracture rarely affects the management of a 
patient [4,8]. In concentrating on diagnosis instead of 
treatment, investigators may well have been “barking up 
the wrong tree" when it comes to containing costs of 
unnecessary skull films. 
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Progress in Radiology: 


Preoperative Localization of Nonpalpable Breast Lesions 


FERRIS M. HALL' AND HOWARD A. FRANK* 


Surgeons are increasingly required to resect nonpalpable 
breast lesions only detected by mammography. Methods for 
preoperative localization of such lesions were reviewed with 
emphasis on invasive radiologic techniques using injection, 
needle, and wire markers. Invasive localization of nonpalpa- 
ble breast lesions is a relatively simple procedure that should 
be available wherever breast biopsies and mammography are 
performed. Its precision and success relate to the radiolo- 
gist’s experience in marker placement and to close coopera- 
tion between the radiologist and surgeon. 


Widespread use of mammography has resulted in the 
detection of increasing numbers of suspicious, but non- 
palpable, breast lesions. Such lesions represented cver 
one-half of the detected cancers in a recent breast 
screening project report [1]. Excisional biopsy of lesions 
identified only by mammography may be unsuccessful 
because the shape and position of the breast du'ing 
compression mammography are very different from :hat 
seen during surgery. This is especially a problem in large 
or pendulous breasts, but even in small breasts imore- 
cise surgical localization may result in an unnecessarily 
large biopsy or in failure to find the lesion. Radiographi- 
cally guided invasive preoperative localization of non- 
palpabie breast lesions is a simple procedure that per- 
mits expeditious and accurate surgery, often under local 
anesthesia; it should be available wherever mammc gra- 
phy and breast biopsies are performed. 

Nonpalpable breast lesions consist of focal microcal- 
cifications and/or relatively small masses. The latter may 
remain nonpalpable during surgery and even on exam- 
ination of the specimen. Specimen mammography is 
mandatory to document removal of the suspicious area 
and tc direct histologic examination. 


Noninvasive Localization Techniques 


Noninvasive techniques for localization of mammo- 
graphically suspect breast areas include simple visual 
estimates, coordinates plotted on a diagram of the breast 
[2-4]. radiopaque markers taped to the skin during 
mammography [5-7], stereomammograms [8], perfo- 
rated grid compression devices [9], and use of a stereo- 
taxic instrument [10]. Many nonpalpable breast lesions, 
particularly those located superficially and/or adjacent 
to the nipple, can be adequately localized preoperatively 
by visual estimates. However, all noninvasive geometric 
techniques lack precision, and surface or depta dis- 
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tances can be markedly distorted when the appearances 
on ccmpression radiographs are extrapolated to the 
breast in the surgical recumbent position. The surgeon's 
experince and confidence will, in the final analysis, 
determine how often invasive localizing procedures are 
employed. 


Invasive Localization Procedures 


Occult breast lesion localization is improved by inva- 
sive techniques that involve inserting one or more radio- 
paqu2 markers (usually small gauge needles) into the 
breast. Subsequent mammography determines the prox- 
imity and relation of the marker to the lesion. These 
procedures are usually performed by the radiologist in 
the sadiology department. Preoperative medication is 
generally not recommended because an alert and coop- 
erative patient is desired during postinsertion mammog- 
raphy, usually performed in the sitting position. Local 
anesthesia is used in the skin and subcutaneous tissue, 
but is unnecessary in the breast parenchyma. 

Tre needle is usually inserted with the patient recum- 
bent, although we have found that more precise needle 
placement can sometimes be achieved with the patient 
semeerect and the breast lifted to simulate the craniocau- 
dad mammography position. In theory, localization 
should be more accurate when the patient is in the 
sitting mammographic position, or perhaps even during 
actual breast compression, because the needle adjust- 
mert would be predominantly in a single plane. How- 
eve, this is awkward for the operator and might be 
uncomfortable and stressful for the patient. In the re- 
cumbent method, the needle is introduced perpendicular 
to the skin at the site estimated to directly overlie the 
lesion. Traction of the breast away from the chest wall 
fac litates mammographic depth measurements, but may 
preclude accurate localization in other dimensions. This 
is particularly true for a deeply situated lesion where 
aver slight misangulation at skin entry directs the needle 
tip 2rogressively away from the target. 

Successful application of breast localization proce- 
du-es requires cooperation between the surgeon and 
raciologist and, when specimen mammography is 
needed, with the pathologist. We agree with Bigongiari 
et al. [11] that lack of communication and mutual under- 
sterding among these parties is the greatest potential 
cause of failure to remove a nonpalpable lesion after 
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apparently adequate invasive localization. In our depart- 
ment, breast localization procedures are not scheduled 
by the radiologist until the mammograms have been 
reviewed, preferably with the surgeon. This review may 
Show the area of suspicion to be of doubtful clinical 
significance, or to be definitely seen in only one projec- 
tion and therefore possibly artifactual. When indicated, 
mammography is repeated before Scheduling localiza- 
tion and subsequent surgery. We often obtain a single 
projection mammogram immediately before needle lo- 
calization to confirm the presence of the suspicious area 
and/or to check exposure factors. 

Radiologic-surgical consultation continues after the 
breast localization. Postlocalization mammograms are 
not sent to the operating room until the radiologist 
knows the surgeon understands the film orientation and 
the relation of the suspicious area to the localization 
marker. If that marker is relatively distant from the lesion, 
a joint decision must be made whether to introduce an 
additional marker with repeat mammograms. 


Injection (Spot) Localization 


Injection (spot) localization was first described by 
Simon et al. [12] and has been subsequently modified 
and successfully used by others [13-16]. On the basis of 
initial mammography, a needle is inserted into the breast 
in the estimated area of the lesion. The position of the 
needle tip relative to the lesion is ascertained by standard 
craniocaudad and lateral mammograms, and the needle 
position may then be readjusted or occasionally a sec- 
ond needle is placed and a Second set of mammograms 
is obtained. When more than one needle is used, they 
must be both visually and radiologically distinguishable. 
After final adjustment of the needle position, 0.05 ml [13, 
15] or 0.1 ml [12, 14, 16] of methylene blue [14] or Evans 
blue [12, 13, 15] dye and an approximately equal amount 
of radiopaque water-soluble contrast medium [13, 16] 
are injected together by tuberculin syringe. Oily contrast 
medium, originally recommended by Simon et al. [12], 
may interfere with the visualization of microcalcifications 
on specimen mammograms and if not removed could 
result in formation of foreign body granulomas within 
the breast. The solutions are fully expelled from the 
needle by injecting a small amount of gas. After needle 
withdrawal postinjection mammograms are obtained. 
Egan et al. [14] do not inject contrast medium and omit 
postinjection mammograms because they believe the 
needle position does not change after placement. Using 
a microinjector they also inject an additional 0.015-0.03 
ml of dye along the tract as the needle is removed to 
further guide the surgeon. 

The contrast medium seen on mammography and the 
dye seen surgically are landmarks that help localize the 
breast lesion. As in all invasive localizing procedures, it 
is ideal, but not essential, for the marker to be immedi- 
ately adjacent to the suspicious area. Once the dye is 
intraoperatively identified the relative position of the 
lesion to the dye should be evident from examining the 
postlocalization mammograms. The injection method of 
breast localization has been uniformly successful, and 
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without described complications, in 12 cases [13], 160 
cases [14], and 70 cases ipl. 

Although we have not used this technique, we are 
aware of potential pitfalls, some of which are inherent in 
all invasive breast localization procedures. Unless the 
needle has been placed Perpendicular to the coronal 
Plane of the breast (which is often not the shortest 
distance from the skin Surface to the lesion), subsequent 
compression in one or both Projections may cause the 
needle to withdraw or bend, or conceivably to advance 
or break. Even with the needle hub taped to the skin, 
some peripheral needle displacement frequently occurs 
both during mammographic compression and in patient 
movement to and from the supine and sitting positions. 
In the injection technique, the needle itself is not the 
surgical marker, and therefore postmammographic 
needle displacement can be eliminated by injection of 
the dye and contrast medium immediately after radiog- 
raphy. However, a second Spot" marker cannot be 
applied without potential confusion both on the mam- 
mograms and at surgery. Furthermore, the dye gradually 
diffuses circumferentially within the breast parenchyma 
after spot localization, and it has been recommended 
that biopsy be carried out within 4 hr [15] or 30 min [16] 
after injection. The latter recommendation presumes 
immediate availability of an operating room and expedi- 
tious handling of the patient. A more serious pitfall, 
over which there is little control, is the possibility of dye 
entering ducts within the breast parenchyma, which 
results in rapid and widespread dispersion of the dye 
with the original Spot not clearly defined at Surgery. 


Needle Localization 


Needle localization of nonpalpable breast lesions was 
first described by Dodd et al. [17] but was only employed 
extensively with widespread use of Screening mammog- 
raphy [11, 16, 18-22]. Like other invasive techniques, 
this procedure introduces one or more needles into the 
breast in the estimated area of the lesion. The needle tip 
rarely transfixes the lesion, but rather its position and 
distance relative to the suspicious area serve as a guide 
during biopsy. As the needle tip and the lesion become 
farther apart in a mammographic projection, the perpen- 
dicular projection reflects an increasing parallax and 
distortion of their relative positions. When the needle tip 
and lesion are greater than 2-3 cm from one another, a 
Second needle placement and repeat mammography, 
using the first needle as a guide, may be desirable. If 
more than one needle is introduced before mammogra- 
phy, they must be visually and radiologically distinct 
from one another. Usually only the needle closest to the 
lesion on postlocalization mammograms is left in place 
to guide the surgeon. 

Using preoperative needle localization for nonpalpable 
breast lesions, Lipshitz et al. [21] reported 10095 suc- 
cessful surgical removal of 83 lesions, and Bigongiari et 
al. [11] reported a 90% success rate in 90 similar patients. 
Neither report, nor those using the injection technique 
for localization, contained a control group of patients 
undergoing breast biopsy for nonpalpable lesions with- 
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out preoperative invasive localization. In addition, nore 
states how often more than one biopsy was necessary 
before removing the suspicious area or how often the 
lesion was readily palpable during surgery. In the formar 
instance, preoperative localization should probably be 
considered unsuccessful, and in the latter instance lo- 
calization was possibly noncontributory. The presumed 
diminution of the biopsy specimen needed to remove the 
suspicious area is a major rationale for using breast 
localization procedures, but it is difficult to objectively 
assess. 

The need for compression mammography in two per- 
pendicular projections after introducing one or more 
needles places restraints both on the planes of needle 
introduction and the positioning of the breast for mam- 
mography. Because of the often subtle mammographic 
appearance of nonpalpable breast lesions, the technique 
must not be compromised by the localization method. 
Furthermore, unless the needle axis is perpendicular to 
the coronal plane of the breast, compression in one or 
both projections may impose stresses likely to move :he 
needle. We have observed needles extruded from the 
breast both during mammographic compression and 
when the patient lies down. To minimize needle motion, 
previous authors [11, 19, 21] have advocated inserting 
the needle to its hub (presumably using needles of vary- 
ing lencths) and taping it to the skin after insertion. How- 
ever, this does not prevent changes in the relation of the 
needle tip to the lesion during changes in breast shape 
and position. Because 4 nonmalleable needle could en- 
danger the patient, assisting personnel must be aler-ed, 
particularly if the patient is confused or drowsy from 
medication. Breakage or conceivably even advancement 
of the needle into the thorax could result from turning 
such a patient. 


Self-retaining Wire Localization 


Two major problems of needle localization, the non- 
malleability of the guide and its potentially variable 
relation to the lesion with breast compression and pa- 
tient movement, are obviated by using a wire guide with 
self-retaining tip developed by us [23]. This flexible guide 
is inserted into the breast inside a needle with internal 
caliber usually equal to the wire. If desired, a larger cali- 
ber, less flexible needle can introduce the marker wire. 
The needle is immediately withdrawn leaving the guide in 
place with its tip fixed in proximity to the lesion. A self- 
retaining wire can be fashioned by removing the hub of 
the stylet of a 25 gauge spinal needle and bending izs tip 
back upon itself. A sterile prepackaged guide wire and 
needle designed for this purpose, with a depth marker 
and insulation against contact with an electrosurgical 
instrument, is commercially available (Randal Faichney 
Corp., Avon, Mass.) (figs. 1 and 2). This technique is 
occasionally useful in nonmammographic radiologic lo- 
calization, such as for removing foreign bodies. 

Local anesthesia is used and a tiny stab incision helps 
introduce the needle and protruding wire tip. If more 
than one guide is required, the wires can be visually and 
radiologically distinguished by acutely bending one of 
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Fig. 1.—Self-retaining wire localization guide. At top, introducing 
needle and marker wire assembled together; below, separated. Acutely 
bert were tip is self-retaining within tissue. Centimeter ruler with "9" 
agains skin helps assess marker depth. 


them near the skin surface. Introducing the second 
guide through a separate skin incision precludes the rare 
occu rence of radiologic overlapping at the site of skin 
entry Because of its self-retaining feature, the guide 
wire s not readily withdrawn or redirected once it enters 
the breast parenchyma and, presuming it is in close 
prox mity to the lesion, its tip is excised with the speci- 
men. A poorly placed guide can be extracted during 
localization or surgery by steady traction on its protrud- 
ing end. Some minor tissue damage probably occurs 
along the wire tract as the hooked distal portion of the 
marker partly straightens. It returns to its original 
molced configuration after removal. Because the guide 
is in roduced into the breast at a point estimated to be 
closest to the lesion, surgical approach is usually along 
the exis of the wire. 

The effectiveness of the self-retaining feature in main- 
tainmg the proximity of the guide tip to the lesion is 
demonstrated by the frequent retraction of a deeply 
placed wire during mammographic compression Or 
change in body position. It is therefore important to use a 
lonc guide and not to cut off excess wire outside the 
breest before mammography or biopsy. If the guide is 
inacvertently introduced into the underlying pectoralis 
musculature, its self-retaining feature may make it re- 
trac completely into the breast from arm motion or 
change in body position, occasionally receding out of 
the mammographic field. Therefore, if a lesion adjacent 
to ^e chest wall is being localized, we momentarily 
place a hemostat on the outer tip of the wire until it is 
cer-ain there is no undue retraction. Taping the wire to 
the skin is unnecessary and will even prevent the normal 
mo ion of the wire during changes in position or com- 
pression. No dressings are used during mammography; 
the skin area and exposed guide are covered with a 
ste ile drape before transfer to surgery. 

We performed breast wire localization in 40 patients 
duming a 3-year period. In 28 cases the lesion remained 
norpalpable during surgery and subsequent specimen 
mammography definitively documented its removal or 
noaremoval. One of us (F. M. H.) performed or was pres- 
ant at all localization procedures, but the biopsies were 
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Fig. 2.—After placement of localization marker, nonpalpable mass 
(arrows) is easily seen in lateral projection (A) but poorly seen in 
craniocaudad view (B) due to superimposition of normal and/or dysplas- 
tic breast tissue (oblique projections [24] confirmed presence and posi- 
tion). Specimen mammogram (C) shows mass (arrows) with adjacent 
suture and guide wire. Specimen mammography is less useful with 
noncalcified mass lesions but in this instance palpation did not verify 
lesion removal; histologic examination revealed a 0.5 cm infiltrating 
ductal carcinoma. 


performed by various members of the surgical staff, in 
many instances their first experience with the localizing 
method. In 24 of 28 procedures the suspicious area was 
completely or almost completely removed with the first 
biopsy; in two of 28 the suspicious lesion was excised on 
a second or third biopsy; and in two of 28 it was not 
removed during the initial operation. Carcinoma was 
diagnosed in nine of these 28 specimens, three of which 
showed no histologic invasion. During this same 3-year 
period, six patients underwent biopsy and diagnostic 
specimen mammography at our hospital for similar non- 
palpable lesions without preoperative wire localization. 
Despite multiple biopsies, the suspicious area was not 
removed in two of six patients and only partially removed 
in a third. In one of these three cases, the radiologist 
considered preoperative localization unnecessary be- 
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cause the suspicious area was superficial and paraareo- 
lar. 

The success of any invasive breast localization proce- 
dure in facilitating removal of a suspicious area, decreas- 
ing the operating time, or diminishing the size of the 
biopsy specimen obviously increases with the experi- 
ence of the radiologist and the surgeon and how close to 
the lesion they insist on having the localizing marker. 
One-third of our cases have had a second wire marker 
placed with a second postlocalization mammographic 
examination. The relative ease and rapidity of this pro- 
cedure with increasing experience has encouraged the 
authors to more frequently place a second marker, and 
in some instances a third marker. Radiologists can 
comfort themselves when more than one wire is required 
for localization by presuming that without a preoperative 
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marker similar difficulties would likely occur under more 
adverse operating conditions. 
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Case Reports 





Radiographic Findings in the Mucoc 


utaneous Lymph Node Syndrome 


ANTHONY COOK' AND PHILIPPE L'HEUREUX' 


The mucocutaneous lymph node syndrome was f rst 
described in English in 1974 by Kawasaki et al. 1]; 
before that time more than 6.000 cases had been re- 
ported in Japan. The syndrome has been clinically con- 
fused with the Dubin-Johnson syndrome and scarlet 
fever. Most patients are younger than 5 years and about 
half are younger than 2. The main features of mucocuta- 
neous lymph node syndrome are fever lasting about 1-2 
weeks that does not subside with antibiotics, conges ion 
of the ocular conjunctivae, reddening of the lips and oral 
cavity, and swelling of cervical lymph nodes. After 3-5 
days a macular, erythematous skin eruption with 2ro- 
nounced reddening begins on the palms and soles and 
rapidly spreads over the trunk. During the second week 
an unusual desquamation begins at the junction of the 
nails and skin, followed by recovery in most patients. In 
some individuals, however, the heart and systemic arter- 
ies are significantly involved, as in the patient descr bed 
here. 


Case Report 


J. H.. an 8-month-old white boy, was admitted to the Umiver- 
sity of Minnesota Hospitals in October 1977. The patien: had 
fever 4 weeks before admission followed by a macular, e'ythe- 
matous rash on his face after 24 hr that progressed to his trunk 
and extremities. The con unctivae were congested, and even- 
tually the erythema also involved the conjunctivae, tongue, lips, 
palms, and soles. It progressed to desquamation of the palms 
and soles and was gone within 96 hr. However, the fever d d not 
abate despite treatment with intramuscular penicillin. White 
blood cell count was 22,500 with a polymorphonucleer cell 
predominance. The patient did not respond to treatment with 
ampicillin or cephalosporin. At hospitalization his hemoglobin 
was 9.4 and white blood cell count 25,200 with 54% po'ymor- 
phonuclear cells and 19% band forms. Sedimentation rates 
were 125 and 96 on two separate determinations. Lumbar 
puncture was unremarkable; cultures of nose, throat, »5lood, 
and cerebrospinal fluid showed no growth of normal flora. 
Negative laboratory tests included direct and indirect Coombs, 
rheumatoid factor, mononucleosis spot test, and fluorsscent 
test for toxoplasmosis. Antibiotic therapy was stopped and the 
fever continued. Admission chest radiography was normal, 
although later films showed progressive cardiomegaly. Blectro- 
cardiography showed depressed S-T segments and vanability 


nd 
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of the voltage of the R waves across the midprecordial leads, 
consistent with ischemia but without evidence of infarction. 

After transfer to the University of Minnesota Hospitals the 
patient was febrile, tachypneic, and tachycardic. A 1 X 1.5 cm 
anterior cervical node was palpated on the left side of the neck. 
Relevant laboratory findings were hemoglobin, 7; white blood. 
cel count, 19,600; and erythrocyte sedimentation rate, 91. 
Urinalysis was unremarkable; lymph node culture was negative; 
and chest radiography (fig. 1A) showed marked enlargement of 
the cardiac silhouette. ` 

A pericardotomy was performed because of the persistent 
tachycardia and tachypnea. At surgery the pericardium was 
tensely distended and about 100 ml of straw-colored fluid was 
aspirated. A pericardial segment was removed to create a 
window. Pathologic examination (including electron micros- 
copy) of the pericardium revealed changes compatible with mild 
chronic inflammation. There was no evidence for an immune 
complex disease. Protein in the pericardial fluid was 4-8 g/100 
ml: it was sterile for viral and bacterial cultures. The patient's 
temperature decreased after surgery but rose again after 10 
days. White blood cell count and erythrocyte sedimentation rate 
increased again. Repeat blood and urine cultures showed no 
growth. 

The patient was given prednisone and promptly became 
afebrile. Expansile masses thought to be bilateral arterial aneu- 
rysms were felt in the patient's axillae 2 days after steroids were 
started. Peripheral pulses were not affected, nor was there any 
evidence of hypertension. Angiographic findings prompted an- 
t pletelet therapy, in addition to continuing steroid therapy. All 
convalescent antibody titers of viruses were negative. The 
patient was discharged 1 month after admission with the diag- 
nosis of mucocutaneous lymph node syndrome. He was main- 
tained on aspirin, dipyridamole, and prednisone therapy; his 
bloed pressure was normal at discharge. 

The patient has shown good progress at follow-up. He re- 
mains afebrile and has a normal electrocardiogram. There is no 
evidence of residual cardiac damage. Blood pressure is normal. 
Prednisone dosage is being tapered, and he is being maintained 
on dipyridamole and aspirin. 


Findings 


Admission chest film (fig. 1A) showed marked enlarge- 
ment of the cardiac silhouette consistent with a pericar- 
dial effusion. The cardiac silhouette decreased in size 
after pericardotomy (fig. 1B). A peculiar "lump" just 
inferior to the pulmonary artery segment was evident. 
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Thoracic angiography (fig. 2A) showed complete oc- 
clusion of the right coronary artery. There was a fusi- 
form, partly clotted aneurysm of the left coronary artery, 
particularly in the circumflex branch. This dilated artery 
accounts for the abnormal contours on the left heart 
border on the chest film. There were long fusiform 
aneurysms of both subclavian and axillary arteries. 

Abdominal aortography (fig. 2B) showed aneurysms 
involving a right intercostal artery, both iliac arteries. 
and the left renal artery. The aneurysms were both 
sacular and fusiform and some intraluminal clotting 
could be seen, particularly in the iliac arteries. Serial 
films showed these were not completely occluded, how- 
ever, and renal perfusion was normal. 


Discussion 


Many questions about this unusual disease are unan- 
Swered. Epidemiology and geographic distribution are 
puzzling. Although many cases have now been reported 
in Europe and North America, the majority have been 
diagnosed in Japan. This is perhaps because the disease 
was recognized earlier in Japan, and physicians there 
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Fig. 2. —A, Thoracic aortogram. Completely obstructed right coronary 
artery and aneurysmal dilatation of circumflex branch of left coronary 
artery with partial thrombosis. Aneurysms also involve both subclavian 
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are more aware of this entity, but it could reflect a 
geographic predeliction. 

The etiology of this disease remains unclear; like other 
"new" diseases such as Lassa fever and kuru, it may be 
infective with a viral etiology. Rickettsial bodies have 
been found in the lymph nodes of several patients end 
elevated levels of IgE immunoglobin have been reported 
[3, 4]. Kegel et al. [5] believe mucocutaneous lymph 
node syndrome is probably the disease previously diag- 
nosed as infantile periarteritis nodosa. 

Although mucocutaneous lymph node syndrome tends 
to be a benign, self-limiting disease, its mortality rate is 
reported to be 195-296. Deaths are usually related to the 
cardiovascular system (myocardial infarction or fatal 
arrhythmia). Kato et al. [6] recently reported the results 
of coronary arteriography in 20 patients who surv'ved 
the illness. Coronary angiograms were abnormal in 12 of 
the 20. including seven with coronary artery aneurysms. 
Two patients showed complete regression of these aneu- 
rysms [6-8]. 

Although diagnosis of mucocutaneous lymph rode 
syndrome is often discovered clinically by process of 
elimination, radiologists are sometimes involved in the 
workup of these patients at different points in ‘heir 
clinical course. This disease should be considered wnen- 
ever pericardial effusions or cardiomyopathies are de- 
tected in young children, especially under age 2. Diag- 
nosis may be suggested after the vasculitis associated 
with this disease leads to hypertension and multiple, 
primarily fusiform aneurysms are detected at abdominal 
arteriography. Radiologists should be aware of the 
marked predilection of this disease for involving coro- 
nary arteries, and of the potential hazards of such in- 
volvement. 

Vasculitis is rare in children of this age. Differential 
diagnosis includes the juvenile form of periarteritis no- 
dosa (usually in older children), which typically involves 
the medium and small arteries of the kidneys, liver, 
spleen, and viscera. These aneurysms may vary in size, 
but are rather uniform y distributed [9]. Another diagno- 
sis to be considered is Takaysu's arteritis in children 
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[10], waere the disease affects the aorta and its major 
brancaes, and may produce stenosis of these vessels, as 
weil as aneurysms. These angiographic features, as well 
as the differing clinical pattern, should readily distin- 
gu sh Takayasu's arteritis from mucocutaneous lymph 
node syndrome. 
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Bone Imaging of the Heel in Reiter's Syndrome 


IRAJ KHALKHALI,’ ROBERT C. STADALNIK,' KENNETH B. WIESNER,? AND ROBERT F. SHAPIRO? 


Classic Reiter's syndrome, which affects young adult 
males, is characterized by arthritis, conjunctivitis, and 
nongonococcal urethritis. Since Hans Reiter's descrip- 
tion of the syndrome in 1916, other features of probably 
equal significance, added to the original triad, include 
circinate balanitis, shallow ulcerations of the buccal 
mucosa, and a dermatitis (keratodermia blennorrhagi- 
cum). Reiter's arthritis is usually asymmetrical and tends 
to involve lower extremity joints. Talalgia, or heel pain, 
is an often underrated characteristic feature of the ar- 
thritis [1, 2]. 

With an incidence of 5096 [3], talalgia can be localized 
to either the posterior aspect of the heel (along the 
achilles tendon, its insertion, or in the area of the 
subachilles bursa) or to the plantar surface of the heel 
(at the insertion of the plantar aponeuroses on the 
calcaneus). Radiographic alterations in these regions 
are common in patients with recurrent or chronic dis- 
ease, but are infrequent or minimal in patients with acute 
Reiter's syndrome [3]. Recent observation of a young 
male with Reiter's syndrome suggests that bone imaging 
may help substantiate this clinical feature before radiog- 
raphy reveals calcaneal spurs. 


Case Report 


R. N., a 20-year-old white man referred to the Rheumatology 
Clinic at Sacramento Medical Center of the University of Califor- 
nia at Davis in May 1975, had a 6 week history of back pain and 
polyarticular arthralgias involving the ankles, knees, hips, 
shoulders, and wrists. About 4 weeks before admission he 
developed “red eyes" associated with photophobia. He also had 
a painful erythematous area in the roof of his mouth and dysuria 
associated with a urethral discharge. Additional systemic symp- 
toms included low-grade fever, anorexia, and weight loss. There 
was no history of anterior uveitis, inflammatory bowel disease, 
or psoriasis. Family history did not include arthritis, inflamma- 
tory bowel disease, psoriasis, peripheral arthritis, or axial joint 
disease. 

Physical examination revealed an ill-appearing male with 
bilateral conjunctival hyperemia. Hard palate mucosa demon- 
strated painless yellow-white ulcerations with red borders. Heart 
examination revealed a grade 2 out of 6 Systolic ejection 
murmur. Musculoskeletal examination showed evidence of syn- 
ovitis involving the right shoulder, wrist, knee, and ankle, with 
sausage toe deformities of the right toes. There was marked 
tenderness of the left heel at the attachment of the plantar 
aponeurosis to the calcaneus. 

Objective laboratory data included a markedly elevated Wes- 
tergren sedimentation rate, and negative rheumatoid factor and 
antinuclear antibody studies. Histocompatibility antigen HLA- 
B27 was present. Joint fluid analysis revealed an inflammatory 
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fluid characterized by increased levels of complement and the 
presence of characteristic cells [4]. Radiography of the sacroil- 
iac joints and of the feet was normal (fig. 1). 

During the next 1.5 years the patient had recurrent episodes 
of large, lower extremity asymmetric joint disease. In October 
1976 he developed acute anterior uveitis of the right eye requir- 
ing local, as well as systemic, steroids for eventual control. In 
December 1976 he was seen for complaints of bilateral talalgias 
at both the Achilles tendon insertion and the plantar aponeu- 
rosis attachment, as well as increasing arthralgias and swelling 
in some of the interphalangeal joints of his toes and ankles. 

On heel examination, the plantar aponeurosis insertions were 
slightly bulging, faintly erythematous, and markedly tender on 
direct pressure. The posterior aspects of the heels were also 
very tender and erythematous. Soft tissue swelling at the mar- 
gins of the Achilles tendons was thought to represent sub- 
Achilles bursitis. There was swelling and tenderness of both 
ankles and the first and second interphalangeal and metatarsal 
phalangeal joints of the right foot. 

Follow-up radiography of the heels again failed to demon- 
strate any erosive or proliferative changes of the calcaneus on 
lateral views of either heel. Radionuclide bone scan was per- 
formed. After intravenous injection of 15 mCi ?9"Tc pyrophos- 
phate, total body bone images were obtained with additional 
static anterior and lateral views of both feet using a low energy, 
high resolution collimator. Images showed increased activity 
bilaterally around the sub-Achilles bursa and in the right first 
and second tarsophalangeal and proximal interphalangeal 
joints. In addition, diffuse increased activity was noted in the 
right tarsal, left tarsal, and left proximal metatarsal bones (fig. 
2). No other joint or bony abnormalities were noted on bone 
imaging. 

Discussion 


It is not unexpected to find enhanced °™Tc pyrophos- 
phate radionucleotide uptake in the region of the sub- 
Achilles bursa in a patient with Reiter's syndrome. In 
chronic recurring Reiter's syndrome accompanied by 
objective physical evidence of plantar fasciitis, sub- 
Achilles bursitis, and Achilles tendonitis, the radio- 
graphic and xeroradiographic features are characteristic 
[2, 3]. They include small erosions and bony proliferation 
at the posterosuperior surface of the calcaneus, tendon 
thickening, erosions on the plantar aspect of the calca- 
neus, and fluffy, irregular plantar-calcaneal Spurs that 
become more sharply defined on subsequent radio- 
graphs. 

Anatomically, the synovial lining of the sub-Achilles 
bursa (also called the retrocalcaneal bursa) extends over 
both the Achilles tendon and the inferior limit, and is the 
pre-Achilles fat pad [2]. Cadaver studies in both rheu- 
matoid arthritis and ankylosing spondylitis have demon- 
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Fig. 1 .— Anteroposterior (A) and lateral (B and C) views of both feet revealing no bcny or soft tissue abnormality; posterior aspe vt of calcanei intact. 


Fig. 2. — Radionuclide images of feet. A, Anterior view showing increased activity in right (R) 
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first and second metatarsophalengeal joints (arrow) and 


proximal interphalangeal joints; diffuse increased activity in right tarsal bones, ieft tarsus, and proximal metatarsal bones. B, Lateral view showing 
previously described abnormal areas and increased activity in area of subachilles »ursa bilaterally (greater on the right side, arrow). 


strated inflammation of the bursa synovial lining fluid 
production within the bursa, and cartilage and osseous 
destruction on the posterior surface of the calceneus. 
On the plantar surface, fibrinoid-containing tissu» with 
cellular proliferation was found in the plantar aponeu- 
rosis. Similar pathologic changes within these anatomic 
structures would be expected in Reiters syncrome, 
which is characterized by a type of arthropathy radio- 
graphically similar to ankylosing spondylitis [5]. 

Since observing that primarily bone-seeking ??"^Tc-la- 
beled phosphate compounds localize in or near articular 
structures in patients with joint disease, they hav» been 
effectively used in disclosing synovitis before radio- 
graphic and in some cases objective physical fiadings 
[6]. The mechanism of increased concentration of °™Tc 
pyrophosphate around inflamed joints is considered sec- 
ondary to the increased bone blood flow contributed by 


brenches of synovial vessels; there is also evidence that 
22™T¢ pyrophosphate binds to immature collagen of in- 
flamed synovium and articular cartilage [6]. 

Therefore finding enhanced ??"Tc pyrophosphate near 
an inflamed sub-Achilles bursa in a patient with Reiter's 
syndrome is to be expected on the basis of previous 
observations. Since other "rheumatoid variant" disor- 
de~s (the arthropathies associated with ankylosing spon- 
dy itis, psoriasis, and inflammatory Dowel disease) are 
clinically and radiographically similar to Reiter's syn- 
drome, they might exhibit similar bone imaging findings 
at the heel. 
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“Sinking Pellet" Sign of Bladder Perforation 


M. R. CONRAD,’ C. BAZAN." T. ALLEN,” AND R. SCHOENVOGEL* 


Preoperative diagnosis of urin 
due to penetrating missile injury may be difficult to 


ary bladder perforation inal pe!'et wounds, decreased pulses in the left leg, and an 8 cm 
hematoma in the left inguinal area. Urinalysis showed gross 


; n: hematuria. The plain film of the abdomen revealed scattered 
establish. Although retrograde cystography usually d2m- metallic pellets in the right side of the abdomen with à clump of 


onstrates extravasation, it may be normal on oGGNSIOn peilets in the lower pelvis. Excretory urography showed extrav- 
[1]. In shotgun blast wounds, metallic pellets are usually asation from the bladder (fig. 2). At surgery multiple bowel 
distributed randomly throughout the abdominal cavity, ^ perforstions were oversewn, and a partial colectomy was done 
but clumping of pellets in the pelvis on the plain film of ^ because of nonviable bowel. Several pellets were removed from 
the abdomen suggests that they may be lying in a ho low the b:adder, but no evidence of perforation was found on 
viscus such as the bladder. We present two cases with exam: ation of the exterior or interior of the bladder. 
this finding. 
Case Reports Discussion 

Case 1 in order to minimize the mortality and morbidity of 

A 23-year-old white man received a shotgun wound to the traumatic bladder perforation, early diagnosis and sur- 
right upper quadrant of the abdomen, left buttock, and left gical repair IS required [2]. In cases of penetrating missile 
hemiscrotum. The patient was hypotensive and had gross he- injury, retrograde cystography may be falsely negative 
maturia. Excretory urography showed normal upper tracts with [1, 21 as illustrated in case 1. The inherent elasticity and 
poor opacification of the bladder. Numerous metallic pellets contraction of the highly muscular bladder wall can 
were present in the pelvis and left side of the abdomen. and effectively seal off puncture wounds of 0.5 cm or less [3]. 
there was a large clump of pellets in the lower pelvis (fig- 1A). Urine and/or contrast medium extravasation may also be 
Retrograde cystography was normal (fig. 1B). At exploratory prevented by the heat-searing effect of the blast injury, 
Promy a large hola mme posterior im was repaired along blaccer spasm, and perivesicle tamponade due to urine 
with multiple perforations of the sigmoid colon. Numerous 

leakage and/or hematoma formation. 


pellets were removed from the bladder. A diverting colostomy 
was performed and a suprapubic tube was placed in the dome Aithough numerous metallic pellets may be present In 


of the bladder. the oelvis following a shotgun wound, clumping of 
pellets can only occur when they are within the lumen of 

Case 2 a he low viscus such as the bladder. Under the influence 
A 39-year-old white man suffered a shotgun wound <o the of eravity, the pellets sink and clump in the dependent 


lower abdomen. Physical examination revealed multiple abdom- porion of the bladder. The presence of this "sinking 








Fig. 1.—Case 1. A, Excretory urogram showing scattered metallic pellets ir delvis. Large clump of pellets is present in lower pelvis (arrow). B, 


Retrograde cystogram showing normal bladder without evidence of extravasation. 
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pellet" sign in the region of the bladder indicates that 
the bladder has been penetrated even if retrograde 
cystography fails to show extravasation. 
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Fig. 2.—Case 2. Excretory urogram showing extravasation of contrast 
material in pelvis. Note clump of pellets (arrow) in region of bladder. 


Real Time Ultrasound in the Diagnosis of Acute Dissecting Aneurysm of the 
Abdominal Aorta 


. M. R. CONRAD,’ G. M. DAVIS, C. E. GREEN, AND T. S. CURRY, III 


The value of ultrasound in evaluation and diagnosis of 
an abdominal aortic aneurysm has been well establis1ed 
[1]. Diagnosis of dissecting abdominal aortic aneurysm 
using sonography is less well established. The impor- 
tance of using real-time ultrasound in diagnosis of an 
acute dissection of the abdominal aorta is illustrated by 
the following case. Correct diagnosis would not Fave 
been made using static B-scan ultrasound. 


Case Report 


A 51-year-old black woman with a history of malignant h=per- 
tension developed acute chest pain radiating from the midscap- 
ular region to the retrosternum, back, and legs. Physical exam- 
ination revealed a pulse rate of 120, blood pressure 3207150- 
160, and a grade II/IV systclic ejection murmur at the left sternal 
border. The abdomen was normal to palpation. Electrocar diog- 
raphy demonstrated left axis deviation and left atrial over: oad. 
Chest radiography showed a tortuous aorta and a nermal 
mediastinum. 

Despite antihypertensive medication and decrease in blood 
pressure to 150/75, the back pain and abdominal discomfort 
increased and the urine output decreased. Real-time somogra- 
phy, using a linear transducer array (Advanced Diagnostic 
Research), showed a fine longitudinal "flaplike" structure 
within the abdominal aorta which appeared to have à normal 
diameter (2.0 cm) and contour. The "fiap" extended infe riorly 
from the level of the superior mesenteric artery throughout the 
lower abdominal aorta and vividly undulated in unisor with 
systolic p'leation (fig. 1). On the initial static B-scar the aorta 
appeared normal (fig. 2^). but caraful scanning along the left 
lateral margin of the aorta reveaied the flap" which appeared 
to be within the aortic lumen (fig. 2B). Arteriography con'irmed 
a type lI! dissecting aneurysm of the entire thoracoabdominal 
aorta (fig. 3) which began immediately distal to the left sbcla- 
vian artery. 


Discussion 


The estimated incidence of dissecting abdominel aor- 
tic aneurysm is 0.28%-1.1% based on autopsy seriss [2]. 
Cystic medial necrosis is the most common etiology [3]. 
Although the symptom of severe, radiating thorecoab- 
dominal pain is characteristic of dissecting aneurysm, 
confusion with other abdominal conditions, such as 
cholecystitis, pancreatitis, or renal colic, is possitle [2]. 

Winsberg et al. [4] reported the diagnosis of eight 
cases of dissecting aneurysm of the abdominal aorta 
using real-time ultrasound. A "second sonolucent chan- 
nel” anterior or posterior to the aneurysmal abdominal 
aorta represented the false channel. In our case of an 
acute dissection, frank aortic aneurysm formation evi- 
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Fig. 1.—Longitudinal real-time scan of abdominal 
aorta showing normal contour and apparent intralu- 
minal linear echo (arrowheads) which undulated in 
unison with systolic pulsation. H — head end. 


denced by deformity of the contour of the abdominal 
aorte was not present. Although the intimal flap due to 
the dissection was imaged, it was not immediately ob- 
vious that an extraluminal false channel was present. 
The true lumen of the abdominal aorta was markedly 
comoressed by the intimal flap which had a "pseudoin- 
traluminal’’ appearance on the sonogram due to preser- 
vation of the contour of the abdominal aorta. Had only 
static B-scanning been done, it is doubtful that the 
uneulating intimal flap would have been diagnosed be- 
satse of its rapid pulsatile motion ard lateral location. 
Cu-ati et al. [5] described characteristic undulating 
mowement of the intimal flap in a dissecting aneurysm of 
the ascending aorta using echocardiography. To our 
knewledge this has not been described in the abdominal 
ao "ta. 

When sonography is performed in the presence of 
suspected dissecting abdominal aortic aneurysm, real- 
time ultrasound should be done. If static B-scanning is 
to æ done, then it should be done very carefully in order 
to mage the delicate intimal flap. 
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Fig. 2.—A, Initial longitudinal static B-scan showing normal-appearing abdominal aorta. S = origin of Superior mesenteric 
artery; L = left lobe of liver. B, Repeat static B-scan through left lateral portion of aorta showing delicate intraluminal-appearing 
"flaplike'" structure (arrow). 
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Fig. 3.—Arteriogram showing compressed true lu- 
men of abdominal aorta and faint opacification of false 
lumen (arrow). 


Radioisotopic Diagnosis of False Left Ventricular Aneurysm 


PATRICK J. PERKINS’ 


Noninvasive diagnostic techniques in cardiovascular nu- 
clear medicine are reliable [1, 2] and are becoming more 
widely available. Wall motion studies to evaluate regicnal 
and global left ventricular function and determine e ec- 
tion fraction provide information formerly available only 
from cardiac angiography. This report confirms the util- 
ity of this technique in diagnosing false aneurysm of the 
left ventricle and illustrates its diagnostic features at 
radioisotope cardiovascular imaging. 


Case Report 


A 71-year-old woman with a long history of hypertension and 
adult-onset diabetes was first seen 3 days after onset of chest 
pain. On admission she was conscious, with systolic blood 
pressure of 70 mm Hg; electrocardiography indicated acute 
anterolateral myocardial infarction. She rapidly became ob- 
tunded and responded only to painful stimuli. Initial laboratory 
data revealed serum creatinine greater than 10 mg/dl; Elood 
urea nitrogen, 91 mg/dl; and hematocrit 35%. Cardiac enzvmes 
were markedly elevated. Renal function was normal prior t> the 
present illness. 

With support, her consciousness level improved remarxably 
and blood pressure returned to normal. Peritoneal dialysis was 
instituted; cardioversion was required four times during the 
next 17 days to eliminate episodes of rapid artrial fibrillaticn. 

Electrocardiogram-gated cardiac blood pool imaging was 
then accomplished by in vivo labeled red blood cells acco-ding 
to the method of Pavel et al. [3]. A high resolution gemma 
camera interfaced to a microcomputer and electrocardic gram 
gate (Ohio Nuclear Series 100 gamma Camera, Solon, Ohio; 
ADAC Clinical Data System, ADAC Laboratories, Sunnyvale, 
Calif.: Brattle Physiological Synchronizer, Brattle Instrument 
Corporation, Cambridge, Mass.) was used for imaging and data 
collection and processing. A 45° left anterior oblique racioan- 
giocardiogram displayed retarded progression of activity n the 
central circulation; initial appearance of activity in the left 
ventricle revealed only a dilated chamber. Activity persis-ed in 
the left ventricle and thoracic aorta over several cardiac cycles. 
The left ventricle was visualized 14 sec after activity appeared in 
the main pulmonary artery; 8 sec later focal activity became 
evident and persisted at the inferoapical border of the left 
ventricle (fig. 1). Subsequent end-systolic and end-diastolic 
electrocardiogram-gated blood pool images likewise damon- 
strated abnormal focus of activity at cardiac apex; a " 5ottle- 
neck" configuration at the junction with the cardiac chamber 
extended farther inferiorly and posteriorly. Left ventricle wall 
motion was poor with little contractility other than high at the 
posterior and lateral wall (fig. 2). Ejection fraction from equilib- 
rium data was 13%. Diagnosis was false ventricular aneurysm. 

While still in congestive heart failure, the patient was trans- 
ferred to the University of Oregon Health Sciences Center. The 
next day an intraaortic balloon was inserted to aid circulation. 
Cardiac catheterization showed occlusion of the midleft anterior 
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descending artery and no visualization of its distal extent. A 
large false aneurysm filled from near the cardiac apex on 
ventricular injection (fig. 3). 

The false aneurysm was then surgically resected. Recovery 
was repid; serum creatinine was normal by postoperative day 5. 
After discharge and 50 days after surgery the patient died from 
extension of the anterior infarction. 


Discussion 


Aneurysm of the left ventricle is not uncommon after 
myocardial infarction. Mourdjinis et al. [4] recorded a 
1695 incidence in 112 consecutive coronary care admis- 
sions. Incidence reports range from 5% [5] to 38% [6]. 
The o»werwhelming majority of postinfarction aneurysms 
are cf the “true” type, which was defined by Schlichter 
et al [7] as "a localized outpouching of the cavity ofa 
cardiac chamber, with or without outward bulging of the 
external surface." "True" ventricular aneurysm has a 
widemouth opening to the ventricular cavity and a wall 
principally composed of fibrous connective tissue, inter- 
spersed with myocardial elements, that has replaced in- 
farcted myocardium [7]. Because of its noncontractility, 
the aneurysm compromises ventricular function [8, 9]; 
aneurysm is also associated with angina, tachyarryth- 
mias. and systemic embolism [7, 10, TT: 

“False” aneurysm results from rupture of the ventric- 
ular wall; the junction of the aneurysm and ventricular 
wall shows a sharp loss of continuity of myocardium. 
The aneurysm orifice is small relative to its diameter [12], 
whieh causes the delay in filling the aneurysm after 
delineation of the left ventricle. A similar phenomenon is 
observed at angiography with true aneurysms, such as 
those occurring intracranially [13]. Pericardium helps 
contain the false aneurysm; pericardial adhesions may 
prevent death from hemopericardium with attendant 
cardiac tamponade [8, 14]. Already mentioned compli- 
cations associated with "true" aneurysm occur also with 
"false" aneurysm [11, 12]. False aneurysm, however, 
cortrasted with true aneurysm [4, 7], has an increased 
tendency for delayed rupture [B, 14, 15]. The larger the 
diameter of the aneurysm, the greater the force on its 
wall [16], and thus the greater the likelihood to rupture. 
Therefore, it is important to diagnose the aneurysm 
when it is still small, although even small false aneu- 
rysms can rupture [15]. 

Diagnosis of false aneurysm has been rare preopera- 
tively or before postmortem examination [8]. With cur- 
rert radioisotopic techniques, however, this diagnosis 
cam be made noninvasively. Focal and diffuse ventricular 
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Fig. 2. — Cardiac blood pool images of 45° left anterior oblique views 
in end-diastole (A) and end-systole (B), and 5° right anterior oblique 
views in diastole (C) and systole (D) shown after background subtraction 
and contrast enhancement (r = right ventricle; | = left ventricle; a — 
false aneurysm.) False aneurysm extends from inferior apical aspect of 
left ventricle (C and D). A and B show “bottleneck” connection between 
false aneurysm and left ventricle. Little wall motion occurs except high 
laterally and posteriorly. 


dysfunction are reliably differentiated with electrocardi- 
ogram-gated cardiac blood pool imaging, and the results 
of this imaging method favorably compare with standard 
invasive contrast ventriculography [2, 17, 18]. Recogni- 
tion of false ventricular aneurysm is important both as a 
cause of left ventricular dysfunction and also because of 
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Fig. 1.—45' left anterior oblique ra- 
dioangiocardiogram showing sequen- 
tial 2 sec images. Top left: activity in 
lungs 8 sec after pulmonary artery 
fills. Top right (arrow): left ventricle 
appearing 6 sec later. Middle right 
(curved arrow): 8 sec later false aneu- 
rysm fills. Bottom: aneurysm showing 
persistently. 


Fig. 3.—Left ventriculogram showing opacified left ventricle in right 
anterior oblique projection (Ao = aorta root; | = left ventricle cavity; a — 
false aneurysm). Note “bottleneck” connection between aneurysm and 
left ventricle (arrows). 


the increased tendency to delayed rupture. As in true 
aneurysm, false aneurysm is amenable to surgical ther- 
apy [8, 19, 20]. 

Differential diagnosis should include a large true aneu- 
rysm with mural thrombus; this could produce a negative 
defect in the blood pool activity of the ventricle. How- 
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ever, the progression of activity from the left ventricle 
proper through the “bottleneck” of the false aneurysm 
and subsequent filling of the aneurysmal cavity, as well 
as the presence of the “bottleneck” on multiple views at 
blood pool imaging Should exclude this possibility A 
case reported by Botvinik et al. [21] had characteristics 
at radioisotopic imaging similar to this case. 
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Nuclear Scan of Pulmonary Hemorrhage in Idiopathic Pulmonary Hemosiderosis 


THEODORE MILLER’ AND TOSHIYUKI TANAKA? 


Idiopathic pulmonary hemosiderosis, a disease of un- 
known etiology most often occuring in children, is char- 
acterized by recurring episodes of alveolar consolida- 
tion. Exacerbations of pulmonary hemorrhage coincide 
with episodes of alveolar filling; repeated episodes lead 
to progressive interstitial fibrosis and eventually to cor- 
pulmonale [1]. 

Serial nuclear scans of the lungs after injection of 
radiolabeled red blood cells Should parallel the patho- 
logic and radiographic findings. We observed the ac- 
cumulation of radiolabeled red blood cells in the lungs 
on scan images, a finding not previously reported. 


Case Report 


A 2-year-old Mexican girl was admitted because of recurrent 
episodes of dyspnea with hemoptysis. Chest films on admis- 
sion revealed diffuse alveolar consolidation without cardiomeg- 
aly or pleural fluid. Initial hospitalization was 2 months earlier 
for bilateral “pneumonitis,” thought secondary to mycoplasma 
pneumonia. At that time she had severe iron deficiency anemia, 
jaundice, and hemoptysis. Transfusion, iron supplement, and a 
course of erythromycin was effective. Current admission studies 
revealed iron deficiency anemia due to both chronic and acute 
blood loss. Urinalysis and blood chemistry levels were normal. 
Direct Coombs was negative. Admission hematocrit was 11 .696; 
hemoglobin, 4.6 gm; reticulocyte count, 6%. Bilirubin levels 
were 1.2 mg/100 ml total and 0.3 mg/100 ml direct. Sputum for 
hemosiderin-laden macrophages was negative. She was trans- 
fused with 400 ml of packed cells, which raised the hematocrit 
to 30.2%. Iron supplement (6 mg/kg/day) and erythromycin (20 
mg/kg/day) were given with good clinical results. By hospital 
day 3, the chest film showed progression of the alveolar consol- 
idation; subsequent films showed marked resolution of the 
infiltrates. Hematocrit dropped to 17.7 with concurrent dyspnea 
and hemoptysis 1 week later. Chest radiography showed recur- 
rent alveolar consolidation, followed by clearing over the next 6 
days (fig. 1A). After administration of °™Tc-labeled red blood 
cells (fig. 1B) scans showed activity largely centered in the 
heart, liver, and spleen. Symptoms of dyspnea and hemoptysis 
recurred the next morning with radiographic alveolar consoli- 
dation (fig. 1C). A scan at this time without additional radionu- 
clide (fig. 1D) showed markedly increased activity in both lungs. 
The patient was placed on steroids with symptomatic improve- 
ment. Follow-up films for more than 1 year after cessation of 
steroid therapy revealed bilateral lung volume loss with diffuse 
interstitial pattern consistent with hemosiderosis. 


Discussion 


Idiopathic pulmonary hemosiderosis, first recognized 
by Virchow in 1864, was described in children by Ceelen 
in 1940 (cited in [2]). The disease is characterized by 
recurrent intrapulmonary hemorrhage manifested by 
hemoptysis, iron deficiency anemia, and pulmonary in- 
sufficiency [3]. Diagnosis is confirmed primarily by dem- 
NODE, DS. Mens. caduti. 
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onstrating hemosiderin-laden macrophages in lung bi- 
OpSy, sputum samples, or gastric washings. Clinical 
manifestations, laboratory indices, and radiographic 
changes can support this diagnosis. Confirming hemor- 
rhage as the cause of lung infiltrates can be done by 
injecting *'Cr-labeled red blood cells and demonstrating 
high activity in the lung fields by profile counting with an 
external detector [1, 4]; **Fe produces similar results [5, 
6]. Another means of confirming alveolar hemorrhage is 
based on retention of inhaled carbon monoxide by blood 
cells deposited in the alveoli. Carbon-15-labeled carbon 
monoxide clearance test has shown delayed clearance 
from the lungs in cases of pulmonary hemorrhage; 
however, the test requires a nearby cyclotron for 15C 
production [11]. The profile counting is a numerical 
representative. An image of the intrapulmonary hemor- 
rhage should be readily demonstrated by abnormal ac- 
cumulation of **?"Tc-labeled red cells in the lungs. 

Blood pool scanning had been chiefly limited to 9°™Tc- 
labeled human serum albumin, but this agent is a marker 
for albumin space and not vascular space. In vivo label- 
ing of red blood cells by sequential intravenous injection 
of stannous tin compound and **"Tc pertechnetate is 
simple and effective with a 78% average of injected dose 
in red blood cells [7, 8]. Scanning is limited to about 24 
hr after injecting *9" Tc pertechnetate because of its short 
6 hr half-life. Our patient received 2.6 mg reconstituted 
stannous pyrophosphate followed by 2 mCi ?*?"Tc per- 
technetate. 

Blood pool imaging using in vivo labeling of red blood 
cells with °™Tc pertechnetate and cold" pyrophosphate 
was also performed on two adult patients with suspected 
myocardial infarction studied for evaluation of cardiac 
wall motion. A blood pool image obtained 24 hr after 
injection of °™Tc pertechnetate showed normal cardiac 
chambers and minimal pulmonary activity. Examination 
of red blood cells in adult patients revealed labeling of 
99% during the first '/2 hr after injection and 95% at 24 
hr, and correspond well with previously reported results 
[9]. 

Nuclear scan image of the blood pool revealed in- 
creased accumulation of radiolabeled red blood cells 
correlating directly with the radiographic and clinical 
changes. This method offers a direct image of the path- 
ophysiology; however, the short half-life necessitates 
opportunistic timing of this diagnostic procedure for 
demonstrating acute hemorrhage. The reliability of la- 
beled red blood cells as a blood pool imaging agent has 
been proven [10]. The lack of pulmonary uptake in 
delayed images of patients without pulmonary hemor- 
rhage is documented. The study can be performed in any 
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Fig. 1.—A, Relatively normal lungs 
after episode of alveolar consolida- 
tion. B, 3 hr after administration of 
smTc, Tc; patient in remission. Ac- 
tivity centered in heart, liver, and 
spleen. C, Exacerbation of disease; 
alveolar consolidation. D, Same time 
as C; activity shifted to lungs. Bound- 
ary of lungs with heart and liver ob- 
scured by intrapulmonary hemor- 
rhage. 
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Myoblastoma of the Breast 


LAWRENCE W. BASSETT’ AND HARVEY C. COVE? 


Among conditions clinically, mammographically, and 
pathologically confused with breast carcinoma are fat 
necrosis [1], plasma cell mastitis, and sclerosing ade- 
nosis [2]. Myoblastoma (granular cell tumor) of the 
breast may also suggest a carcinomatous lesion. To our 
knowledge, this is the first report of myoblastoma of the 
breast in the radiology literature. 


Case Report 


R. D., a 53-year-old woman, had noted a mass in her left 
breast for 3 weeks. Medical history was noncontributory. Phys- 
ical examination revealed 1 cm hard mass in the upper outer 
quadrant of the left breast. There was no skin retraction. 
Attempted needle aspiration produced no fluid. 

Mammography showed a 1 cm nodular density in the upper 
outer quadrant of the left breast (fig. 1A). It had sharp margins 
except for tendrillike extensions into adjacent breast tissue. 
There was no evidence of calcifications or skin retraction. The 
mammographic impression was “nodular density in the left 
breast suspicious for malignancy.” 

The biopsy specimen was a 4.5 x 4.5 x 1.3 cm portion of 
breast tissue. Centrally it contained a 1.0 x 1.0 x 1.3 cm firm, 
gritty nodule. Histologic sections demonstrated a tumor of 
cordlike plump cells with round central nuclei and an eosino- 





Fig. 1.—A, Mediolateral xeromammogram demonstrating 1 cm nodular densit 
into surrounding breast tissue. B, Low power section demonstrating whole nodu 


philic granular cytoplasm (fig. 1C). No mitoses were noted. The 
tumor appeared to expand by replacing adjacent fat which 
marginated the nodule (fig. 1B). 


Discussion 


Myoblastoma, or granular cell tumor, was first de- 
scribed by Abrikossoff in 1926 [3]. Mulcare [4] published 
a comprehensive review of these tumors in 1926. These 
lesions most commonly occur in the tongue or subcuta- 
neous tissue. Only about 6% of myoblastomas occur in 
the breast [5]. About thirty cases have been reported in 
the surgical literature. Haagensen [6] stressed the impor- 
tance of distinguishing myoblastoma from carcinoma to 
avoid unnecessary mastectomy. These tumors can pro- 
duce all the signs and gross characteristics of mammary 
cancer including hardness, fixation. poorly defined out- 
lines, and inflammation and ulceration of the skin. How- 
ever, there are no proven cases of malignancy in myo- 
blastoma of the breast, and local resection is adequate 
treatment. As demonstrated by this case, myoblastoma 
can also appear mammographically as a lesion suspi- 
cious for carcinoma. The apparent invasion of surround- 
ing breast tissue on mammography is explained by 
inspecting the biopsy specimen. 





y in upper portion of left breast. Margins sharp except for extensions 
le and surrounding adipose tissue. Note marginal extensions of tumor 


into surrounding fat. C, Histologic section. Cordlike arrangement of plump cells showing granular cytoplasm. 
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Isolated Dextrogastria: Report of Two Cases 


J. GEORGE TEPLICK,' ROBERT J. WALLNER,? ARNOLD H. LEVINE,’ MARVIN E. HASKIN.' AND 
STEVEN K. TEPLICK!' s 


Isolated situs inversus of the stomach with otherwise 
normal position of the thoracic and abdominal viscera is 
an extremely rare anomaly occurring in two distinct 
forms [1, 2]. Because of its close relationship to the liver, 
the right-sided stomach may produce interesting and 
confusing changes in the liver scan. Two cases illustrate 
the radiologic features of the two principal types of iso- 
lated congenital dextrogastria and the effect of one type 
on the liver scan. 


Case Reports 
Case 1 


E. M., a 50-year-old woman, was hospitalized for cardiac 
catheterization. She had been increasingly dyspneic for several 
years, and 1 week before admission had an acute attack of 
Substernal pain lasting several hours. A total thyroidectomy for 
thyroid carcinoma had been performed 15 years earlier, and she 
had been on a maintenance dosage of thyroid extract. Family 
history was noncontributory. 

A systolic murmur extending into the neck and a 2 cm node 
on the right side of the neck were the only significant physical 
findings. Blood pressure was normal. All biochemical and blood 
studies were within normal range. Chest radiography was neg- 
ative with no apparent cardiac abnormality. Cardiac catheteri- 
zation disclosed evidence of obstructive cardiomyopathy with 
an 80 mm gradient and evidence of mild aortic and mitral 
insufficiency. Coronary arteries were normal. 

Because of the neck node, radionuclide scans were made of 
the thyroid gland and liver to rule out local recurrence of thyroid 
carcinoma or liver metastasis. No functioning thyroid tissue 
could be demonstrated with radioiodine. The °°"Tc sulfur-col- 
loid liver scan revealed an atypical filling defect in the infero- 
lateral right lobe (fig. 1A). A band of decreased activity extended 
along the superior liver margin to merge with the inferolateral 
defect in the posterior view (fig. 1B). A broad band of decreased 
activity appeared to separate the posterior liver from splenic 
activity in the lateral view (fig. 1C). 

Because these scan abnormalities suggested possible meta- 
static disease, the gastrointestinal tract was radiographically 
investigated. Barium enema study revealed a normal colon with 
a low-lying transverse colon. A gas shadow high in the right 
upper quadrant resembled the gastric fundus. Barium meal 
study (figs. 1D and 1E) disclosed a completely right-sided 
mirror-image stomach that was entirely retrohepatic. The duo- 
denal bulb, duodenal loop, ligament of Treitz, and small intes- 
tine were in normal anatomic position. 

The liver scan was reevaluated during and after ingestion of 
??"Tc pertechnetate in water. Serial studies performed during 
deglutition demonstrated progressive radionuclide filling of the 
inferolateral hepatic defect (fig. 1F). Postingestion static scans 
clearly demonstrated the retrohepatic stomach. 
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Case 2 


J. L., a 65-year-old Woman, was an outpatient seen because 
of pain in the left shoulder and anterior chest that was relieved 
by vomiting. Occasional dysphagia has been noted for many 
years. Medical history included rheumatic fever at age 3, hyster- 
ectomy at age 41, and occasional attacks of angioneurotic 
edema. 

Electrocardiography showed left ventricular hypertrophy and 
myocardial damage. Chest and upper gastrointestinal tract 
radiography (fig. 2) showed an enlarged heart shadow and a 
density in the right lower chest with an air-fluid level. Barium 
studies disclosed a completely right-sided stomach lying poste- 
riorly under an eventrated portion of the right diaphragm above 
the liver. The lower esophagus was somewhat tortuous as it 
entered the elevated right-sided stomach. The duodenal bulb, 
ligament of Treitz, small bowel, and liver were normally located. 
Studies of the colon and gallbladder revealed no abnormalities 
of position. The hepatic flexure of the colon was slightly low, 
apparently due to a low-lying liver. On a liver scan, the liver 
appeared normal in contour except for a slight decrease in 
activity at the posterosuperior margin caused by extrinsic pres- 
sure from the adjacent stomach. 


Discussion 


The incidence of complete transposition of all the 
viscera (situs inversus totalis) is about 1:6000-1:8000 [2]. 
Partial or isolated visceral transposition, also rare, most 
often involves the heart (congenital dextrocardia). Iso- 
lated dextrogastria is the rarest of all visceral transposi- 
tions and can occur in two distinct forms. The stomach 
may lie completely behind the liver (here called type I) or 
may lie above the liver in association with eventration of 
the right diaphragm (type Il). In both forms. the ligament 
of Treitz and all other viscera are in their usual position. 
Embryologically, failure of the foregut to normally rotate 
results in type | dextrogastria; if there is associated 
failure to complete descent of the foregut from the chest, 
dextrogastria with eventration (type Il) wil! occur [3-5]. 

Only isolated cases of either type have been reported. 
Type I [2, 5-9] is apparently even rarer than type II (3, 10- 
13) having an incidence less than 1:100,000 [3]. Gener- 
ally, both types of dextrogastria produce no symptoms 
and are accidentally discovered. Eventration of type II 
causes abnormalities on routine chest radiography (fig. 
2A) and may simulate abscess, right-sided hiatal hernia, 
or other pathology at the right base [3, 14]. The normal 
left-sided gastric gas shadow is absent. 

In type |, the chest film is normal but the gastric gas 
shadow is absent on the left side and may be identified 
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on the right side below the diaphragm. Contrast studies 
may show redundancy of the lower esophagus in type Il 
with the high position of the stomach (fig. 2). In both 
types, the gastric fundus and body are posteriorly lo- 
cated and appear as mirror-image reversal on frontal 
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Fig. 1.—Case 1: type | dextrogas- 
tria. A-C, Liver scan. A, Anterior. 
Inferolateral filling defect. B, Poste- 
rior. Band of decreased activity along 
superior margin merging with inferior 
defect. C, Right lateral. Band of de- 
creased activity separating posterior 
border from splenic activity. D, Duo- 
denojejunal junction and upper small 
bowel in normal location despite com- 
plete right-side stomach. Liver was 
identified on right. E, Lateral. Pos- 
terior position of gastric fundus and 
body behind liver. Duodenal bulb an- 
terior to posteriorly situated stomach. 
F & G, Progressive filling of liver 
defect (arrows) during ingestion of 
radionuclide. 


projection. The duodenal bulb loop, duodenojejunal 
junction, and small and large bowels are all in their usual 


loca ions. 


Changes in the liver scan from a type | dextrogastria 
(fig. 1) were also presented in a case report by Chadhuri 
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Fig. 2.— Case 2: type Il dextrogastria. A, Density (outlined) with air-fluid level at right base; normal gastric air bubble not seen under the left 
diaphragm. B, Stomach, on right with mirror-image configuration, lies above liver; posterior right diaphragm markedly elevated. Note normal location 
of entire duodenum and small bowel. C, Lateral view showing posterior location of elevated stomach beneath elevated posterior right diaphragm. Bulb 


is located anteriorly. 
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«Circumscribed" Glioblastoma Multiforme: the Role of Computed Tomography in 
Two Cases 


ROBERT B. GEEHR,' GEORGE J. DOHRMANN / AND STEPHEN L. G. ROTHMAN' 


Radiographic, pathologic, and clinical characteristics cf 
intracranial glioblastoma multiforme are well knowr. 
However, a few of these tumors, termed “circumscribed ` 
glioblastoma by Davidoff and Feiring [1], may even ke 
misdiagnosed intraoperatively because of their super i- 
cial, well circumscribed nature and dural attachment [2]. 
Since invasion of the dura by gliomas stimulates desmo- 
plastic response, vascular proliferation, and subsequent 
meningeal blood supply to the lesion [3-5], it is rot 
surprising that these tumors are often misdiagnosed by 
angiography as meningiomas, particularly if they lack an 
identifiable pial blood supply. We discuss "circum- 
scribed” glioblastoma, emphasizing the role of ccm- 
puted tomography (CT) over more conventional radio- 
graphic techniques in arriving at correct preopera ive 
diagnosis. 


Case Reports 
Case 1 


A 32-year-old right-handed male had a 6 month history of 
seizures, during which his head turned to the left. A CT sean 2 
months before admission appeared normal. Shortly before 
admission he began to develop weakness of his left arm ard leg 
and an increasing headacne. 

Physical examination revealed left hemiparesis. Skull films 
were normal. Repeat CT scan demonstrated a low density area 
in the right frontal lobe near the midline on the noncontrast 
study. Contrast material enhanced the major portion of this 
lesion (fig. 1A), but multiple low density areas were present 
throughout the mass. Right internal carotid angiograpry (fig. 
1B) demonstrated an avascular mass in the right posterior 
frontal, parasagittal region. However, examination of the exter- 
nal carotid artery on the right (fig. 1C) showed vascular supply 
to this tumor by hypertrophied branches of the middle menin- 
geal artery. A later film demonstrated tumor stain (fij. 1D). 
believed to be a right parasagittal meningioma. 

Right frontoparietal craniotomy was performed. In the region 
of the motor strip (figs. 1E and 1F), a reddish, well sircum- 
scribed tumor was seen; it was firm except for a quite friable 
central area. The neoplasm adhered to the dura near the 
superior sagittal sinus, but the sinus was not invaded bv tumor. 
Though there was an apparent capsule along muct of the 
tumor margin, a small portion of the surgical plane disappeared 
laterally into abnormal brain. 

Pathologic examination of the resected specimen revealed a 
densely cellular malignant glial tumor composed of markedly 
pleomorphic cells with hyperchromatic nuclei and numerous 
mitotic figures. Areas of necrosis as well as endothel al prolif- 
eration were noted. Focal areas of early sarcomatous change 
were also present. Pathologic diagnosis was glioblastoma mul- 
tiforme with early sarcomatous change. 
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Case 2 


A 58-year-old right-handed female had a 1 year history of 
recurrent left focal motor seizures, involving her arm and leg, 
and procressive left side weakness. She was oriented, though 
drowsy, 2n examination and had a marked left hemiparesis. 

Skull films were interpreted as normal. CT scan (fig. 2A) 
demons:rated a poorly defined mass in the right frontal region 
close tc the midline that enhanced only slightly with contrast 
materia.. Right carotid angiography (figs. 2B and 2C) showed a 
mass ir the right parasagittal, prerolandic region lacking de- 
monstrable tumor stain. However, à hypertrophied middle men- 
ingeal »ranch led to the region of the tumor, and branches of 
the rignt anterior cerebral artery demonstrated an ipsilateral 
shift. Preoperative diagnosis was right parasagittal menin- 
gioma. 

Right frontoparietal craniotomy revealed a raised, reddish 
gray area in the posterior frontal region that was gelatinous and 
grossly well circumscribed (figs. 2D and 2E). The tumor partially 
adnered to the dura. 

Pathologic examination revealed a densely cellular malignant 
glial tumor with pleomorphic cells, bizarre nuclei, and many 
mitotic figures. Endothelial proliferation was also noted. Path- 
ologi« diagnosis was glioblastoma multiforme. 


Discussion 


in 1940 Scherer [6] reported that certain glioblastomas 
seem to maintain a fairly narrow zone of infiltration, even 
at detailed postmortem examination. Davidoff and Feir- 
ing [1] categorized similar tumors appearing as superfi- 
cial grossly circumscribed lesions often attached to the 
dura as "circumscribed" glioblastomas. Scherer hoped 
such lesions would yield better surgical results than 
more infiltrative glioblastomas; Davidoff and Feiring 
found no such difference in mortality between the two 
groups. 

in 1969 Jelsma and Bucy [2] showed improved surgical 
results in patients with this type of tumor compared with 
these of a more macroscopically invasive nature. They 
concluded that prognosis in glioblastoma multiforme is 
favorably affected, in part, by the gross appearance of 
circumscription. However, they were less optimistic 
about the ability to preoperatively diagnose "circum- 
scribed” glioblastomas. 

The two cases in this report illustrate the difficulties of 
correct preoperative diagnosis. The cases demonstrate 
the angiographic findings typical of parasagittal menin- 
cioma. At angiography both cases had hypertrophied 
middle meningeal branches supplying the tumors Sec- 
endary to dural invasion. In addition, case 1 had a dense 
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Fig. 1.—Case 1. A. CT Scan with 
intravenous contrast material reveal- 
ing irregular enhancement partially 
surrounded by low density within me- 
dial right frontal lobe. B, Right internal 
carotid angiogram illustrating avascu- 
lar mass in right posterior frontal re- 
gion (arrows). C, Right external ca- 
rotid angiogram showing hypertrophy 
of middle meningeal artery (arrows). 
D, Later film of right external carotid 
angiogram showing tumor stain (ar- 
rows). E, Well-circumscribed neo- 
plasm (arrows) at brain surface in re- 
gion of right motor strip at crani- 
otomy. Dura (D) is reflected medially 
toward superior sagittal sinus (S); 
note attachment of dura to tumor 
(dashed arrows). F, Resected ‘‘cir- 
cumscribed" glioblastoma multi- 
ae LUE _ forme. Note dural attachment (arrows) 
Ws Ans and apparent encapsulation of spher- 
ai 7 irl Ical neoplasm (about 5 cm diam). 
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tumor stain. Case 2 also Showed an ipsilateral shift of ance makes the diagnosis of meningioma unlikely; how- 
anterior cerebral branches, probably resulting from the ever, the possibility of a low grade glioma in case 2 or of 
Superficial position of the tumor. It seems that in cases a rapidly growing malignant neoplasm other than glio- 


of superficial “circumscribed” glioblastoma with dural blastoma in case 1 cannot be eliminated. Therefore. CT, 

invasion, angiography is often nondiagnostic or even though not absolutely diagnostic, with divert attention 

misleading. from a meningioma and may suggest a more aggressive 
In case 2 CT demonstrated a slightly enhanced poorly lesion. 


defined lesion near the midline. Though this type of 
enhancement is often seen with low grade gliomas [7, 


8], it is not characteristic of meningiomas, which usually REFERENCES 

display striking homogeneous enhancement and sharp 

definition [7, 9]. 1. Davidoff LM, Feiring EH: “Circumscribed" gliobastoma 
Case 1 illustrates a different CT pattern, with initial low multiforme. J Neuropathol Clin Neurol 1:161-167. 1951 


2. Jelsma R, Bucy PC: Glioblastoma multiforme: its treatment 
and some factors effecting survival. Arch Neurol 20:161- 
171, 1969 


density followed by marked contrast enhancement with 
low density areas within the tumor. Although most char- 


acteristic of malignant lesions [7, 8, 10], cystic menin- 3. Cairns H, Russell DS: Intracranial and Spinal metastases in 
gliomas may mimic this appearance [9, 10]. gliomas of the brain. Brain 54:377-420. 1931 

In each case, meningioma was entertained as the 4. Silverberg GD, Hanbery JW: Meningeal invasion by gliomas. 
Primary preoperative diagnosis because of the mislead- J Neurosurg 34:549-554. 1971 


ing angiographic findings. In retrospect the CT appear- 5. Enestrom S: Meningeal relations of primary brain tumors. A 


AJR:132, January 1979 CASE REPORTS 129 





Fig. 2.—Case 2. A, CT scan with 
intravenous contrast material demon- 
strating poorly defined mass in right 
frontal region near midline, only 
slightly enhanced. Mass appears sur- 
rounded by low density. B, Right com- 
mon carotid angiogram showing mass 
(arrows) in right parasagittal prero- 
landic region connected to hypertro- 
phied branch of middle meningeal ar- 
tery (arrowheads). C, Anteroposterior 
view of right common carotid angio- 
gram revealing ipsilateral shift of an- 
terior cerebral artery branches (ar- 
rows). D, Semilunar dural flap (D) re- 
flecting medially over superior sagittal 
sinus at craniotomy. Underlying grossly 
circumscribed tumor at surface (cen- 
ter). Although cura partially adhered 
to tumor, they were separable. E, Re- 
section; note circumscribed character 
of parasagittal clioblastoma (arrows). 
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Agenesis of the Internal Carotid Artery with a Primitive 
Transsellar Communicating Artery 


PAUL C. JANICKI,’ 2 JOHN P. LIMBACHER,':? AND FAUSTINO C. GUINTO, JR.4 


Agenesis of the internal carotid artery is an unusual well visualized (fig. 3). Tomography of the petrous bones 
developmental anomaly which occurs before the 24 mm showed an absent carotid canal on the left side (fig. 4). 

stage of embryologic growth. In the majority of reported Anteroposterior and lateral views of the right internal carotid 
cases, collateral circulation to the intracranial arteries is plaque revealed an almost 9076 stenosis not evident on the arch 
from the contralateral internal carotid artery and the Study. In view of the absence of collateral Supply from the 
vertebrobasilar system via the circle of Willis. We present Vertebrobasilar system, this was thought to be the antisg OF thè 
a case of an unusual collateral pathway in the presence patient's symptoms and an endarterectomy was performed. 

of agenesis of the left internal carotid artery. Three 
instances of a similar anomalous pathway in the pres- 
ence of agenesis of the right internal carotid artery have 
been reported, although none had tomographic studies 
that demonstrated absence of the ipsilateral bony carotid 
canal [1-3]. We believe this to be the first instance of this 
anomaly reported in the radiologic literature. 


Case Report 


was first examined. He was alert, oriented, and appeared in 
good health. Neurologic examination revealed a mild weakness 
of dorsiflexion at the right wrist, and mild hyperesthesia to pin 
prick over the right arm and shoulder. The remainder of the 
neurologic evaluation was unremarkable. The left carotid pulse 
was significantly less than the right, and no bruits were noted. 
A lumbar puncture produced normal manometric measure- 
ments. Cerebrospinal fluid cell count and chemistry were also 
normal. The patient was Scheduled for arch and carotid angiog- 
raphy for evaluation of transient cerebral ischemia. 


A large intersellar communicating artery connecting the intra- 
cavernous portion of the right and left internal carotid arteries 
was demonstrated on selective injection of the right internal 
carotid artery (fig. 2). This served as the main collateral to the 
left middle cerebral artery circulation; a selective injection of 
the right vertebral artery filled only the posterior fossa. Selective 
injection of the left “common carotid" artery revealed only 
external carotid artery branches with no transdural collateral 






circulation Fig. 1.—Arch aortogram. Right carotid and both vertebral 

à arteries have normal origins and courses. Left external carotid 

Tomography of the sella showed a prominent carotid sulcus artery originates directly from aorta. Left internal carotid artery is 
on the right. A vascular impression on the sellar floor was also absent. 
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Fia. 3. — A, Coronal tomogram through anterior sellar floor. Prominent 
cerotid sulcus along right lateral wall of sphenoid sinus (arrowhead). 
Cepression along right aspect of sellar floor (arrow) due to im pression of 
primitive maxillary artery. B, Lateral tomogram through right lateral 
aspect of sellar floor. Localized depression along sellar floor (arrow) 
corresponds to impression of primitive maxillary ertery. 


similar to three previously reported cases [1-3], yet 
differs in several ways. The other cases all involved the 
opposite internal carotid artery; the anastomotic arteries 
were described as crossing either behind the clivus or at 
ne level of the dorsum sella. Tomography of our patient 
showed that the communicating artery ran along the 
anterior floor of the sella. Moreover, -omography of the 
petrous pyramids demonstrated absence of the carotid 
canal on the left. The absence of a kony canal is more 
indicative of agenesis than aplasia. 

Lie [2], in reporting the first case of this anomaly, 
defined agenesis of the internal carotid artery as total 


Fig. 2.—Right carotid arteriogram. A, Anteroposterior projection 
showing normal right carotid arterial pattern. Large persistent primitive 
maxillary artery (arrow) bricges right and left carotid siphons. B Lateral absence of the entire length of the artery. He used the 


projection showing primitive maxillary artery (arrows). C, Base view of term “aplasia” when a remnant or a portion of the 


primitive maxillary artery (arrows). 7 ; i 
internal carotid artery remained, such as the carotid 


siphon. Lack of angiographic demonstration does not by 


Discussion itself either establish agenesis or exclude a fibrous 

This case demonstrates absence of the left internal remnant or aplasia. Since in our patient the left carotid 
carotid artery with collateral circulation via an anoma- siphon was intact, using Lie's criteria, the term “aplasia” 
lous communicating transsellar artery between the intra- might be used in describing this anomaly. However, we 


cavernous portions of the internal carotid arteries. It is fee! that the absence of the left carotid canal demon- 
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strated by polytomography favors the true absence of at 
least the cervical and petrous portions of the internal 
carotid artery, and thus have used the term "agenesis" 
in describing it. 

The embryogenesis of this anomaly is open to interpre- 
tation. This anomaly has never been Observed in the 
fetus or developing embryo, but Padget [4] described a 
plexiform network of vessels in the 4-5 mm embryo 
which originates from the internal carotid arteries, and 
which communicates with one another around Rathke's 
pouch. Unfortunately, no other observation of this 
plexus in the fetus has been made. It would Seem 
reasonable, however, that this anomaly represents either 
the persistence of one of these primitive channels or 
hypertrophy of a normally developing blood supply to 
the floor of the sella. 

One possibility is that the artery represents hypertro- 
phy of a capsular artery. The capsular artery, as de- 
scribed by Parkinson [5], originates from the intracavern- 
ous carotid artery 2-3 mm anterior to the origin of the 
meningohypophyseal trunk, and anastomoses with the 
artery from the opposite carotid extradurally within the 
sella turcica. McConnell [6] described the inferior cap- 
sular artery as originating from the inferomedial aspect 
of the internal carotid artery, halfway along the course of 
the cavernous carotid artery, and coursing medially in 
the dura covering the inferior surface of the anterior lobe 
of the hypophysis. It anastomoses with branches of the 
inferior hypophyseal artery, giving branches to the floor 
of the sella. 

Another possibility is that the artery represents a per- 
Sistent primitive maxillary artery. Padget [4] noted the 
primitive maxillary artery originates from the cavernous 
internal carotid artery lateral to the base of Rathke's 
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Fig. 4.—A, Normal lateral tomo- 
gram of right temporal bone through 
plane of carotid ridge. Carotid canal is 
sharply defined (arrows). B, Lateral 
tomogram of left temporal bone in 
same plane and orientation as A. Ca- 
rotid canal is absent. 


pouch in the 3-4 mm embryo. Its primary role at this 
stage of development is to supply the prosencephalon 
and the optic vesicle, but the artery normally involutes 
by the 12 mm stage; by the 24 mm stage, only the stem 
remains. This is apparently incorporated into the forma- 
tion of the inferior hypoglossal artery, a branch of the 
meningohypophyseal trunk which supplies the posterior 
lobe of the pituitary gland and the dura of the floor of the 
sella. The communicating artery in our patient did not, 
however, originate from the meningohypophyseal trunk. 
Although conjectural, it is most likely that the primitive 
maxillary artery or one of its branches persists. resulting 
in this unusual anomaly. 
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Occult Bronchogenic Carcinoma Masquerading a5 Recurrent Pulmonary Embolism 


ROBERT J. ROSEN' AND LAWRENCE R. GOODMAN' 


The antemortem diagnosis of pulmonary embolism cen 
be elusive. Autopsy series reveal that up to 60% of 
pulmonary emboli are unsuspected during life [1]. Con- 
versely, many patients believed to have pulmonary em- 
bolism cn clinical grounds do not when studied 9y 
perfusion scans and pulmonary angiography. We report 
a patient with an occult bronchogenic carcinoma who 
was mistakenly diagnosed over an 8 month period as 
having recurrent pulmonary emboli. 


Case Report 


A 66-year-old man was admitted with complaints of dizziness 
and palpitations. He had been admitted 8 months earlier with 
identical symptoms. On the previous admission chest radiocra- 
phy revealed changes consistent with chronic obstructive pul- 
monary disease, but no other significant abnormalities. A per- 
fusion scan at that time revealed defects in the left lower lung 
field. Blood gas studies at that time revealed a pO; of 77 and a 
pCO, of 34. A diagnosis of pulmonary embolism was made and 
the patient placed on heparin therapy. Paroxysmal atrial fibril- 
lation noted on electrocardiography was felt to be the result of 
the pulmonary embolism and the cause of the symptoms. ^ his 
arrhythmia subsided spontaneously. Serial perfusion lung scans 
revealed marked improvement in the perfusion defects and the 
pO, rose to 82. No source for pulmonary emboli could be found 
despite an extensive investigation. 

On the present admission, a perfusion scan revealed com- 
plete absence of flow to the left lung (fig. 1A). RadiograpF y of 
the chest again demonstrated bilateral changes of obstructive 
lung disease and a new small left pleural effusion. A tentative 
diagnosis of recurrent pulmonary embolism was made and the 
patient again was placed on heparin therapy. The mild symp- 
toms, a pO, of 83, and the unusual lung scan were felt to be 
inconsistent with a pulmonary embolism, although similar cases 
have been reported [2]. A weight loss of 4.5 kg was also r oted 
over the previous year. No cardiac arrhythmia was present at 
this time. 

Pulmonary arteriography was performed. The overpenetrated 
scout film suggested fullness in the left infrahilar region which 
was confirmed on a well penetrated posteroanterior radiograph 
(fig. 1B). The arteriogram revealed a normal right pulmonary 
circulation but stasis of contrast in the left pulmonary arterial 
tree (fig. 1C). Repeat selective injections into the left pulmonary 
artery revealed no intrinsic filling defects, compression, Or 
evidence of vascular invasion. However, delayed filming to 
about 20 sec failed to demonstrate a pulmonary capillary 2hase 
or visualization of any pulmonary veins on the left (fig. 1D). 
Subsequent hilar tomography and bronchoscopy revealed the 
presence of a squamous cell carcinoma partially obstructing 
the left lower lobe bronchus, but no evidence of obstruction in 
the remainder of the bronchial tree. The heparin was discontin- 
ued and a course of radiation therapy and chemotherapy was 
begun. The patient developed widespread metastatic d sease 
and expired 4 months later. 


ee 
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Discussion 


Unilateral absence of perfusion is a relatively infre- 
quent pattern in lung scanning, occurring in 13 of 607 
abnormal scans in one series. Pulmonary embolism isan 
unusual cause of this scan abnormality [3]. Other causes 
include lung carcinoma, parenchymal lung disease, and 
congenital heart and lung anomalies. 

It is well known that bronchogenic carcinoma, and 
hilar lesions in particular, may markedly alter pulmonary 
blood flow, thus causing abnormalities in perfusion 
scans cf the involved lung [4-9]. Rarely, cases of hilar 
tumors have been reported in which marked perfusion 
defects were noted in the absence of any radiographic 
eviderce of tumor [7]. These cases have led some au- 
thors żo recommend routine lung scanning in patients 
suspeczed of having bronchogenic carcinoma with neg- 
ative chest films [7, 8]. 

It is cenerally believed that there are three mechanisms 
whicF may be responsible for the disproportionate scan 
defects associated with bronchogenic carcinoma. The 
most direct cause is invasion Or compression of the 
pulmenary artery by tumor; this finding has been well 
demcrstrated by pulmonary arteriography in many of 
these cases [4, 7, 9, 11, 12]. Another direct mechanism, 
also well documented, is replacement of the normal 
pulmonary arterial flow by bronchial arterial circulation 
throuch tumor masses [5, 13]. The arteriographic find- 
ings in this case excluded either of these two mecha- 
nisms. 

There are many cases in which no direct vascular 
involy2ment can be demonstrated at pulmonary arteri- 
ograony or at autopsy, despite markedly abnormal per- 
fusicr scans [3-5]. In these cases it has been postulated 
that reflex redistribution of pulmonary vascular flow due 
to obstructed ventilation of the involved area by tumor is 
responsible for the scan defects [13]. Unexplained slow 
flow n the regional pulmonary arterial circulation has 
prevcusly been reported to occur in the presence of 
bromchogenic carcinoma [15]. Wagenvoort and Wagen- 
voort [13] noted medial hypertrophy and intimal fibrosis 
of the pulmonary arteries in the presence of broncho- 
genic carcinoma, particularly in the involved lobe; a 
response to the high pressures of shunting from bron- 
chiel circulation was postulated as the causative factor 
in these cases. 

Ir che present case, pulmonary arteriography showed 
no oulmonary artery compression or invasion, but did 
reveal almost complete cessation of forward flow on the 
left Since tomography and bronchoscopy revealed tu- 
mo- partially obstructing only the left lower lobe bron- 


' Department of Diagnostic Radiology, Hahnemann Medical College and Hosoital, 230 North Broad Street, Philadelphia, Pennsylvania 19102. 


Address reprint requests to L. R. Goodman. 


AJR 132:%33-135, January 1979 
© 1979 American Roentgen Ray Society 


133 0361-803X/79/1321-0133 $0.00 


134 CASE REPORTS 





chus, the cause of a complete lack of flow angiographi- 
cally and by perfusion scanning was not clear. One 
explanation for these findings could be invasion or 
compression of the left pulmonary veins. preventing 
emptying of the pulmonary circulation on this side and 
thus resulting in cessation of forward flow. The infrahilar 
location of the mass at tomography would be appropriate 
to obstruct pulmonary venous inflow into the left atrium. 
In reported cases of pulmonary venous obstruction (due 
to primary venoocclusive disease), the angiographic pic- 
ture has been one of pulmonary vascular dilatation [16], 
not found in this case. 

Another intriguing aspect is the changeable nature of 
the scan defects over the Preceding year. With a Steadily 
expanding mass, a correspondingly steady decrease in 
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Fig. 1.—A, Perfusion lung scan 
Complete absence of perfusion of 
left lung. B, Frontal film Hyperiu- 
| cent left hemithorax with promi- 
nent interstitial markings at left 
base and small pleural effusion 
Except for effusion. radiograph is 
unchanged over 8 months. Left 
infrahilar mass (arrows). Earlier 
film was not adequately pene- 
trated to evaluate this area. C, 
Normal pulmonary veins on right 
and marked arteria! stasis on left. 
D, 14 sec film. Normal arterial 
morphology, but prolonged opaci- 
fication. 


perfusion would be expected. In this case. however, 
follow-up scans on the first admission showed improved 
perfusion. Three possible mechanisms could account 
for this finding. First, the original episode may have 
represented a straightforward case of pulmonary embo- 
lism, unrelated to the present problem, which responded 
to heparin therapy (this seems unlikely). Second, recur- 
rent thrombotic episodes related to the presence of 
tumor occurred over this period of time. Wagenvoort and 
Wagenvoort [13] reported an increased incidence of in 
situ thrombus formation in the pulmonary arteries of 
lungs with bronchogenic carcinoma which may be re- 
lated to the intimal fibrosis previously mentioned. The 
absence of filling defects in the pulmonary arteries in 
this case casts doubt on this mechanism, although 
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recanalization remains a possibility. Third, intermittent 
mucous plugging of the partially obstructed bronchus, 
with consequent reflex changes in perfusion, is a possi- 
ble mechanism. 

Two important points are raised by this case. First 
bronchogenic carcinomas (especially hilar) inapparen 
on routine chest films may be associated with markec 
defects on perfusion scans. Thus, routine scanning 
probably is indicated where bronchogenic carcinoma is 
a diagnostic possibility in the absence of radiographic 
evidence of tumor. Second, dramatic perfusion defects 
on lung scans may be present without direct involvemert 
of the pulmonary artery by tumor and in patients who ar2 
only mildly symptomatic. Reflex redistribution of flow 
due to obstructed ventilation may be an alternative 
mechanism; however, this redistribution need not corre- 
spond closely to the specific area of compromised ven- 
tilation. 
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Ultrasound Demonstration of a Thyroid Carcinoma Within a Benign Cyst 


FRANK H. ALLEN,’ PETER M. KROOK,' AND WALTER P. H. DE GROOT? 


Cystic lesions of the thyroid, generally considered be- 
nign, are managed differently from solid lesions. To our 
knowledge, this is the first reported case in which gray 
scale ultrasound identified a pedunculated carcinoma 
within the lumen of an otherwise benign cyst. 


Case Report 


A healthy 49-year-old woman with no history of thyroid 
abnormality or radiation exposure had a painless. nontender 
mass in the left lobe of the thyroid. At physical examination, the 
mass felt smooth and cystic with slight firmness at its lower 
edge. Routine laboratory studies were normal. The mass was 
nonfunctional on '?!| Scanning. Gray scale ultrasonography 
revealed a 5-6 cm oval cystic structure with a 1.5-2 cm pedun- 
culated mass projecting into the lumen (figs. 1B and 1C). 
Subsequent surgery and subtotal thyroidectomy revealed a left 
lobe mass resembling a benign cyst containing clear fluid. 
However, a fingerlike projection extended into the lumen of the 
cyst and the adjacent thyroid was firm and yellowish. Figure 1A 
was rendered from the surgeon's description of the mass (no 
photographs were taken before biopsy and sectioning). 

Frozen and permanent sections of the mass demonstrated a 
partially collapsed benign cystic lesion and fibrous capsule with 
inflammatory infiltrate. An accompanying papillary carcinoma 
was growing in a "small portion" of the cyst wall, extending up 
to 2 cm into the surrounding thyroid with a partly necrotic, 
pedunculated extension into the cyst's center. There was no 
evidence of local recurrence of metastasis at follow-up 9 months 
after surgery. 


Discussion 


Cystic thyroid nodules are managed differently from 
solid nodules. About 2095 of solitary thyroid lesions are 
Simple cysts rarely associated with an occult malignancy 
within or adjacent to them and most clinicians confi- 
dently treat these nodules with repeated aspirations, as 
necessary [1-3]. However, since 1096-2096 of all Solitary 
thyroid nodules subjected to surgery [4] are found to be 
carcinomatous, exploration of solid or partly solid le- 
sions in the uninodular gland is warranted. About 2% of 
primary thyroid carcinomas contain fluid. The possibility 
of misdiagnosis and the fear of seeding a needle tract 
are responsible for use of additional diagnostic maneu- 
Vers, especially ultrasound, in evaluating solitary nod- 
ules. 

Several thyroid ultrasound imaging techniques have 
been described. This study used a 5 MHz, 6 mm diame- 
ter, near-zone focused transducer, mineral oil coupling, 
and multiple images in transverse, longitudinal, and 
longitudinal oblique planes. The time gain control curve 
was nearly flat to optimize near field imaging. An alter- 
nate and recently advocated technique [5] is to use a 
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water bath against the skin. This procedure permits use 
of the best focused zone of the ultrasound beam. In our 
lab, water bath scanning has not been found necessary 
since high quality images are routinely obtained with the 
5 MHz transducer, and contact scanning permits finer 
control of the position of the ultrasound beam within the 
lesions. This assures closely spaced serial sectioning 
and permits better normalization of the ultrasound beam 
to reflecting surfaces. 

Despite careful techniques, solid nodules may appear 
as sonolucent masses (23% in Blum's series [2]). Differ- 
entiation of a cyst from a solid lesion is aided by the 
presence or absence of fine internal echoes on A-mode, 
as well as B-mode, gray scale images. Particular atten- 
tion to beam attenuation and far-wall enhancement may 
help distinguish a Simple cyst from a masquerading 
homogenous sonolucent solid mass [6-8]. 

Because of occasional inability in differentiating cystic 
and solid lesions, we feel that diagnosis of thyroid cyst 
should be confirmed. This is easily accomplished by 
aspiration, which should result in the disappearance of 
the mass. The combination of physical examination, 
ultrasound imaging, and aspiration provides excellent 
assurance of benignity and avoids unnecessary surgical 
exploration. 
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Fig. 1.—A, Rendition of planes B and C. B, Longitu- 
dinal scan (head above) of left lobe with stalk attaching 
intracystic tumor to lower pole at right. C, Transverse 
scan at level of complex mass. 





Radiographic Presentation of Spinal Abscess in the Subdural Space 


NICHOLAS J. PATRONAS,' WILLIAM J. MARX,':? AND EUGENE E. DUDA’ 


Purulent infections of the spinal canal can be devastat- 
ing, whether involving the epidural or the subdural 
spaces. Since first described by Bennett and Keegan [1], 
only 11 cases of spinal subdural abscess have appeared 
in the literature, and only one of these contained a 
detailed myelographic description. The additional case 
reported here stresses the important radiographic fea- 
tures of spinal subdural abscess. Once diagnosis is 
confirmed, treatment consists of prompt surgical drain- 
age and appropriate antibiotic therapy. 


Case Report 


A 39-year-old black man had back pain for 1 month, and then 
developed episodic chills and fever that lasted 1 week. 

On admission to University of Chicago Hospitals and Clinics, 
symptoms included spinal ache, radicular pain, persistent chills 
and fever, paraparesis, and incontinence. Physical examination 
demonstrated a right gluteal abscess, sensory loss, and weak- 
ness in the buttocks and legs; there was no percussion tender- 
ness over the spine. 

Attempted lumbar puncture at L4-L5 drained thick pus; stains 
showed gram-positive cocci. No cerebrospinal fluid was ob- 
tained, suggesting that the needle had entered an epidural or 
subdural abscess. Myelography performed through a C1-C2 
puncture showed a complete block at the T8 level. The interface 
of the block showed a gradual transitional zone with nodular 
irregularities projecting into the pantopaque column. A dorsal 
defect of the subarachnoid Space was seen at the level of the 
block (fig. 1), but there was neither displacement nor compres- 
sion of the cord. Diagnosis of spinal abscess was made. 

A 12-level laminectomy (D6-L5) was performed. The dura, 
opened the full length of the laminectomy, revealed grossly 
purulent material. The arachnoid was not breached; howaver, 
venous thrombosis was seen on the surface of the spinal cord 
in the low dorsal area. The pus was aspirated and the subdural 
space thoroughly irrigated. The right gluteal abscess was also 
drained. Staphylococcus aureus was cultured from the surgical 
Sites, and the patient was intravenously treated with 2 g methi- 
cillin every 4 hr and 100 mg gentamycin every 8 hr. The patient 
showed steady improvement 3 wk after surgery, regaining 
sensation and strength in the legs. 

Typical initial symptoms of spinal subdural abscess are spinal 
ache, radicular pain, and fever. Concurrent or prior remote 
infection is also common, as are Kernig's and Laseégue's signs 
(lower motor neuron Signs) and paraparesis, which may pro- 
gress to paraplegia [2, 3]. Localized Spinal percussion tender- 
ness is conspicuously absent [4]. Mild pleocytosis and elevated 
protein levels in the cerebrospinal fluid suggest meningeal 
irritation rather than intraarachnoidal infection. Diagnosis of 
spinal subdural abscess is confirmed by myelography. 

A distant source of infection predated the onset of spinal 
disease in ten of the 12 spinal subdural abscess cases in the 
literature [1, 2, 4-8]. Three mechanisms are implicated in the 
a ae 
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pathogenesis of the disease: (1) hematogenous spread from a 
distant infectious source: (2) contamination following spinal 
puncture [5]; and (3) direct extension from contiguous infection 
[6]. In most cases hematogenous spread seems to explain the 
disease. Staphylococcus aureus was isolated from the spinal 
subdural abscess in seven cases. hemolytic streptococcus in 
two cases, and pneumococcus in one case; there were no 
bacteriologic reports for the two other cases. 

In contrast to epidural abscess, osteomyelitis of the vertebrae 
is not associated with Spinal subdural abscess, and therefore 
no plain film abnormalities have been shown [4]. 

Myelography was performed in seven of the reported cases. 
In six of these a complete block was shown. In the other case 
the abscess was located in the lowest part of the dural sac. 
However, detailed myelographic description was recorded in 
only one case other than ours. In both cases there was a gradual 
transitional zone between the normal subarachnoid space and 
the block. In the transitional zone there were irregular defects 
at the interface of the block reminiscent of the pattern seen in 
arachnoiditis. This pattern, caused by thick pus projecting into 
the oil column, is the most specific myelographic finding in 
spinal subdural abscess and helps to distinguish subdural from 
epidural abscesses. In our case there was also a dorsal defect 
of the subarachnoid space placing the lesion in an extraarach- 
noid location. Finally the spinal cord was neither expanded nor 
displaced. 

Because of possible transmission of the infection to the 
subarachnoid space, a cisternal puncture is performed in pa- 
tients with suspected lumbar or dorsal involvement. A lumbar 
puncture is permissible if cervical disease is suspected [9]. If 
pus is obtained during the puncture, this material is collected 
for bacteriology, but no contrast medium is injected. A remote 
Site is punctured and a few milliliters of spinal fluid is obtained 
for analysis prior to instilling a small volume of contrast for the 
block study. 

If a spinal tap reveals pus, the major differential consideration 
is spinal epidural abscess. Spinal epidural abscess is far more 
common than spinal subdural abscess. Although spinal epidural 
abscess causes signs and symptoms nearly identical to subdural 
abscess [10], its distinguishing features are the presence of 
local spinal tenderness, vertebral osteomyelitis, and cord 
compression. In contrast to spinal epidural abscess, the most 
specific myelographic finding for spinal subdural abscess is the 
gradual transitional zone of nodular irregularities leading to a 
complete block. Another consideration might be acute trans- 
verse myelitis, which is more typically characterized by sudden 
onset and paralysis [11]. The myelogram is usually normal, 
although cord swelling and partial block may be seen. 

Although arachnoiditis is generally diffuse, it may appear 
myelographically as a complete block indistinguishable from 
Spinal subdural abscess. Displacement of the arachnoid mem- 
brane similar to that in extradural masses is not seen. The 
clinical setting and the cerebrospinal fluid findings may help to 
separate these diseases. 


'Department of Radiology (Box 429), University of Chicago, 950 East 59th Street, Chicago, Illinois 60637. Address reprint requests to N. J. Patronas. 
*Present address: Department of Radiology, Swedish American Hospital, Rockford School of Medicine, University of Illinois, 1316 East Charles 


Street, Rockford, Illinois 6110 : 


AJR 132:138-139, January 1979 
€ 1979 American Roentgen Ray Society 


138 


0361-803X/79/1321-0138 $0.00 


AJR:132, January 1979 CASE REPORTS 139 


Herniated nucleus pulposus and spinal stenosis may cause 
neurologic findings similar to spinal subdural abscess, but 
the infectious manifestations are absent. The cerebrospir al 
fluid is usually normal, and the myelogram shows typical ext a- 
dural defects. 
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Fig. 1.—Midthoracic region. A, 
Gradual transitional zone (T7-T8) to 
complete block. Irregular filling de- 
fects in oil column reminiscent of 
arachnoiditis. B, Dorsal defect in sub- 
arachnoid space (arrows), placing le- 
sion in extraarachncid location. Irreg- 
ularities appear in transitional zone. 
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Percutaneous Replacement of Biliary T Tubes 


VICTOR G. MILLAN,’ DEEPAK M. BRAMHAVAR, OUN J. KWON, AND ROBERT E. PAUL, JR. 


A method for reinsertion of a new T tube was described 
by Crummy and Turnipseed in 1977 [1]. In our laboratory 
we devised a modification of their technique, which has 
been successfully used 18 times since March 1977. The 
method requires some expertise with angiographic tech- 
niques. 

The indications for insertion of a new biliary T tube are 
(1) for cholangiography after stone extraction [2]; (2) for 
subsequent remanipulation when an unsuccessful stone 
extraction must be terminated prematurely [3]; (3) to 
replace a deteriorating T tube in patients with bile duct 
carcinoma, sclerosing cholangitis, or benign strictures 
requiring chronic drainage; (4) after percutaneous dila- 
tation of biliary strictures [4]; and (5) when a T tube has 
been inadvertently removed. 


Technique 


A Teflon-coated J guide wire (0.089 cm) is passed 
through the stem and into the limb (preferably the upper 





l Fig. 1.— Technique. A, T tube limbs are shortened (arrows) commensurate with lengths of common hepatic and comm 
firm, snugly fitting catheter (2), * tube (1) is passed over guide wire (3) through fistula and into common hepatic duc 
advanced until lower limb IS within duct. Gentle pullback causes lower limb to drop down into common bile duct. D, Ne 


of catheter and guidewire. 
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limb) of the T tube in situ. With gentle traction, the tube 
is then removed, leaving the guide wire in place. The 
new no. 14 French T tube is prepared by shortening the 
T limbs (fig. 1A). The lower limb length will vary (1-3.5 
cm) depending on the diameter of the common bile duct. 
The upper limb length is determined by the /ength of the 
common hepatic duct. The new T tube is snugly mounted 
on a firm catheter (RPX054 Formocath, outside diameter 
2.38 mm) and introduced over the guide wire. The 
assembly is passed along the fistulous tract (fig. 1B), 
facilitated by the presence of bile. After both limbs of the 
T have entered the common hepatic duct (fig. 1C), the 
assembly is pulled back and. if necessary, rotated to 
enable the lower limb to drop into the common bile duct. 
The inner catheter and guide wire are then slowly re- 
moved in short increments, leaving the new T tube in 
place (fig. 1D). 

If a no. 12 French T tube is to be used, it should be 
mounted on a smaller, firm catheter (BDRPX047 Formo- 





on bile ducts. B, Mounted on 


t. C, T tube assembly further 
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Fig. 2.—T tube replacement after 
stone retrieval. A, Original T tube in 
situ and four stones (arrows) in com- 
mon bile duct; all were removed. B, 
New no. 14 French T tube in place. 
Length of T limbs and ends are 
trimmed obliquely to facilitate inser- 
tion and secure retention. Distal 
limb (arrow), less than 1 cm, was too 
short, later fell out, and was re- 
placed. 


cath, outside diameter 2.18 mm). T tubes smaller tran 
no. 12 French are not recommended, as their use will 
result in narrowing of the fistulous tract, subsequently 
preventing passage of a retrieval catheter if retained 
stones are found. T tubes over no. 14 French are unr ec- 
essarily large. 

When the fistulous tract is too small to accept the T 
tube or if manipulation has caused perforation or dis“up- 
tion of the tract, it may be impossible to advance a new 
T tube. Nevertheless, a straight rubber catheter can 
always be introduced [5, 6]. The largest possible size 
must be used, and if necessary, the catheter can be 
changed using increasing sizes on successive days until 
a size 16 French is obtained. A T tube can then be 
inserted. 


Results 


Since March 1977, this method has been successfully 
used 18 times in 12 patients. A typical example of before 
and after T tube replacement after removal of a retained 
common bile duct calculus is shown in fig. 2. Another 
patient with lithogenic bile required five T tube re nser- 
tions over a 10 month period because of recurrent stone 
formation. The technique was also used in a patient with 
cholangiocarcinoma, who required percutaneous dilata- 
tion of a bile duct stricture and replacement of ad sinte- 
grating T tube. One patient seen at the departmental 
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office had the T tube in his pocket; it had fallen out 
during the night because the distal limb was of insuffi- 
cient 'ength and had therefore not been well anchored in 
a rather capacious common bile duct. A new T tube was 
inserted through the fistulous tract. 

In summary, this method for the percutaneous replace- 
ment of T tubes is routinely used in all of our patients 
undergoing bile duct manipulation. This technique has 
represented an important factor in the successful man- 
acement of our patients on biliary drainage. 
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Audiovisual Problems at Scientific Meetings: An Appeal from the Conference Floor 


JAMES B. MASTERSON' 


Poor audiovisual quality and mechanical problems often 
mar the presentation of scientific papers at conferences. 
This paper outlines some commonly recurring problems 
and suggests simple remedies. 


Room 


The floor area required to seat various sized audiences 
can be computed from tables published by Eastman 
Kodak Company, Rochester, N.Y. 14650 [1, 2]. Room 
shape is important in determining how many people can 
be seated in a given area within satisfactory distance and 
viewing angle of the screen [3]. A room with a length- 
width ratio of 2:1 can seat more people with a comforta- 
ble viewing angle to the screen than a room with a 4:3 
length-width ratio for the same floor area. For example, 
a room 14.6 m long and 11 m wide has a floor area of 
160.6 m* and seats 129 persons within a 50° viewing 
angle of the screen, whereas a room 17.1 m long and 8.5 
m wide has an area of 146 m?, but seats 132 persons 
within a 50° viewing angle [1]. 

Aisles in the center of the audience waste optimum 
viewing space. If ordinances limit the length of seat 
rows, aisles should be located at the sides. 


Screen 
Screen size 


Desirable screen size is closely related to room dimensions: 

1. No one should be at a greater distance from the screen 
than 8 times the height of the screen image. 

2. The person nearest the screen should be at a distance 
away from it at least twice the height of the projected image. 

3. The lower edge of the screen should be at least 1.2 m 
above floor level so that the heads of the seated audience do 
not obstruct the image; however, it should not be so high that 
the viewing angle to screen center is more than 15° for people 
in the front row [4]. 

4. The screen should preferably be square, and its size 
should be 1'/2 times the image height of a horizontal slide to 
accommodate either vertical or horizontal projection. 


Screen type 


The standard for determining ideal screen type is "gain." 
“Gain” is the ratio of observed luminance (ft-lamberts) to 
incident illumination (ft-candles). An ideal white matte surface 
would have a luminance of 1 ft-lambert/1 ft-candle, or a gain 
of 1. 

Screen design also affects gain. When viewed from near the 
center of the projection axis, a screen surface that can focus 
light reflected from it can have a gain of up to 200; however, the 
viewing angle at which the brighter image can be seen always 
decreases (fig. 1) [5]. 
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Commonly available screen types are: 

Matte white. This category includes painted matte or plas- 
tered wall and has a uniform gain of 0.85-0.9. Its wide angle (up 
to 45°) of acceptable image brightness is somewhat offset by its 
image contrast, which is badly degraded by ambient light. 

Aluminized. Aluminized screens can be either smooth or 
textured. Gain from 1-12 is possible for a smooth screen 
depending on the design. The viewing angle is relatively narrow 
at 25°-28°: however, Stray light incident at steep angles does 
not degrade the image contrast Significantly. Textured screens 
have a relatively high gain (1-8) and the textured surface 
increases the Satisfactory viewing angle to about 30°. 

Lenticular. This screen has a vertical ribbed pattern like 
corduroy, a 1-2 gain, and fairly wide viewing angles (up to 
about 45°). 

Beaded. Although peak gains of 1.5-3 may be obtained, the 
viewing angle falls to about 25°. 

A matte white or lenticular surface is usually desirable since 
the rapid fall-off of image brightness outside the "satisfactory" 
viewing angle of aluminized and beaded screens may create 
seating problems. However, in certain circumstances (e.g., 
where a high ambient light level cannot be avoided), these more 
directional screens may be more appropriate. 


Projection Equipment 


The projector should be aligned to the screen so that 
the center of the projected image strikes the center of 
the screen at a right angle. Tilting the projector up or 
down relative to the screen produces a "keystone" 
distortion of the image, where one end of the image is 
longer than the other and vertical lines diverge. The 
projector should have an appropriate focal length lens to 
produce the desired image size, and it should produce 
adequate image brightness. 

The absolute brightness of a projected image is mea- 
sured by U.S. standard PH 22.124-1961. For indoor 
theater screens, the standard luminance is 167% ft-lam- 
berts in a darkened room with the projector turned on 
and no slide in the gate. Compliance with this recom- 
mendation depends on the absence of ambient light. 
Specification sheets for projectors outline the luminance 
of the screen for different image sizes; however, addi- 
tional factors should be considered: 

Maximum aperature of projection lens. This is anala- 
gous to the "f" stop on a camera. A f 2.8 projector lens 
allows 1.27 as much light through as an f 3.5 lens. 

Slide frame or mask. A 135 slide, with a larger picture 
area, allows more light through than a 126 slide. 

Glass surfaces. Each clean glass surface reflects 4% 
of the light striking it. Thus, if glass mounted transpar- 
encies are used and the projection booth has a glass 
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SCREEN 






VIEWING 
AREA 


4' AISLE 


Fig. 1. — Conference room floor plan showing audience 
distribution relative to screen height (H) and screen mate- 
rial. Beaded screens provide good viewing up to a 50 
angle, aluminized to 60^, and matte white surface and 
some lenticular screens up to 90°. (Reproduced with 
permission from Eastman Kodak Company.) 


window, only 78% of the light will be transmitted to the 
screen. 

Line voltage. Manufacturers specifications assume a 
line voltage of 120 V. The actual line voltage may be 
lower than this and result in decreased lamp brightness. 


Stray Light 


Stray light, caused by inadequately blacked out win- 
dows. note-taking lights, open doors, and light reflezted 
from the screen back onto the screen by white walls, 
degrades the projected image. 

Stray light reflected from the screen can sericusly 
reduce image contrast. The ratio of image light to stray 
light reflected from the screen is the "brightness ratio." 
The degree of contrast required depends on the subject 
matter. Pictorial subjects (such as slides of radiogrephs) 
require a brightness ratio of 100:1; printed matter re- 
quires a brightness ratio of 25:1. Doubling the stray light 
striking the screen requires a doubling of image bright- 
ness to maintain the brightness ratio. If an arc lamp 
projector is required to correct the problem, projector 
cost could multiply 6 times. 

If possible, handouts of important information should 
be distributed to eliminate the need for note-taking 
lights. If essential, the lights should be designed to light 
the audience area only and be extinguishable when 
slides requiring a high brightness ratio are shown. 


Controls 


The projectionist should be able to control the room 
lights from his station and should be able to hear the 
speaker's request for diminished room lighting, slide 
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advances, etc. Ideally the speaker should be able to 
contre! the advance and focus of the slides. If more than 
one projector is used at a time, blank slides or duplicate 
slides should be used and both projectors advanced 
simultaneously, rather than risk confusing the order of 
advancing the projectors relative to each other. 

A peinting device, either simple rod or light pointer, 
should 2e supplied. If a light pointer is used, one that 
operates from house current rather than batteries is 
suggested for adequate brightness. 


Sound 


To assess the need for a loudspeaker system, the 
obvious acoustical problems, such as noisy ventilation, 
a nearby kitchen, or construction work, should be pre- 
determined. 

Microphones often cause problems at scientific meet- 
ings. If the microphone is attached to the rostrum, the 
lecturer's voice becomes inaudible when he turns toward 
the screen. A halter-type microphone worn around the 
neck is awkward and dangerous because of the trailing 
cord. An attractive alternative is the radiomicrophone, 
which is worn as a halter, but contains a small radio 
transmitter and does not need a cable. 

Hich-pitched feedback whines frequently accompany- 
ing lectures are caused by the spatial relation between 
the microphones and the loudspeakers, or to too high a 
gain setting on the amplifier. This can be prevented by 
placing the loudspeakers in front of the lecturer, directed 
away ‘rom him, and close to his level. Ideally, the 
loudsceakers are near the front of the hall directed 
towerc the back, at a height of about 1.5-18 m above 
ground. Feedback whine is also much less likely if a 
directional microphone is used, coupled with an ampli- 
fier nct set at too high a gain. If possible, microphones 
should be distributed in the aisles so that people asking 
questions from the floor can be heard by the audience. 
The spatial relation of the locutor to the loudspeakers 
makes feedback whine more likely in this situation, and 
the use of a directional microphone will minimize this 


danger. 
Timing 

The chairman should help lecturers complete their 
presentation in the allotted time. Simple timing devices 
issue an alarm only audible to the lecturer, or a warning 
light on the lectern can be turned on at a specified 
interval before the paper is scheduled to end. A speaker 
exceeding his allowed time reduces discussion time, 
which to many people is the most important part of a 
scientific meeting. 


Slides 


Slides are a very important component of radiology 
presentations. Experimental evidence [6] suggests that 
pictorial memory is almost unlimited and that pictures 
ere remembered by a quite different mechanism than 
linguistic material. It seems that pictures are directly 
committed to long-term memory, while verbal or numeric 
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Fig. 2.—A, Partial plan of radiology department. Excessive detail, narrow lines, and small print make this almost useless as a slide. B, Simplified 
drawing with clearly visible print and lines that retain all details necessary for discussion. 


data are remembered by a much more complicated 
mechanism, in which short-term memory is followed by 
conceptualizing the data and than transferring it to long- 
term memory. Several factors concern slide preparation 
for scientific presentations: 

Materials. | believe that black and white reversal film is 
best for making slides of radiographs. Adequate slides 
can be made with color reversal film, but often the 
overall hue is aesthetically displeasing. Reversal films, 
(such as Kodak 90185) can be processed in automatic 
processors in radiology departments, other films are 
professionally processed. 

Reversal film used for tables and graphs leaves large 
areas of white and emphasizes any small pieces of dust 
on the slide. On high contrast negative film, such as 
Kodalith, the scripts of drawings appear as white on a 
black background, which gives a pleasing effect and 
diminishes any dust marks. In addition, Kodalith is pro- 
cessible in a standard 90 sec radiograph film processor. 

Lettering on diagrams and tables should be drafted, 
although quite acceptable results are achieved with 
press-on lettering such as Letraset Instant Lettering 
(Arthur Brown & Brothers, Inc., New York, N.Y. 10036) 


or Geotype (Geographics, Inc. Salt Lake City, Utah 
84119), or an electric typewriter with a carbon ribbon. 
Table and data presentation can be enhanced by color 
Slides. Eastman Kodak [7-9] booklets outline various 
means of producing titles or presenting material in graph 
or prose form. When color material is reproduced from 
books or other sources. the type of color slide film 
Should be matched to the light source (either tungsten 
light or daylight). 

Mounting. Glass-mounted Slides are simple to clean 
and store, but can develop Newton rings, colored rings 
rather similar to those in oil Spills. They are not caused 
by moisture between the slide and the glass cover, but 
are related to the actual distance between slide and 
cover. The rings produce a distracting and unsightly 
screen image. Special anti-Newton glass slide mounts 
can be used or anti-Newton powder can be lightly dusted 
between the slide and the glass mount. 

Another problem with glass-mounted Slides is that they 
do not fit into the Kodak Carousel trays designed to take 
140 slides. Slides mounted in cardboard are more easily 
damaged by finger marks, but a special film cleaning 
fluid is available in most photography stores. 
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Content. Two common problems encountered in tre 
presentation of slides of radiographs are (1) the abncr- 
mality is not convincingly demonstrated because it 02- 
cupies too small a part of the image or because it is 
poorly photographed and (2) people interested in a 
particular abnormality often show too many examples of 
that abnormality even though each succeeding slide 
adds no further information. Although it may be neces- 
sary to show a slide of a large part of a radiograph for 
orientation purposes, it should be followed by a close-up 
view of the area of interest. 

Unique cases are sometimes encountered in studies 
using inferior radiographic technique. LogEtronics sys- 
tem (LogEtronics, Inc., Springfield, Va. 22150) can en- 
hance the radiograph for photographic purposes. It is 
not widely available at present, but is worth researchir g. 
A less sophisticated method called '"'blurred-under st b- 
traction" gives excellent results and is described by 
Kattan et al. [10]. 

The often transgressed rule concerning layout of w'it- 
ten material on a slide is worth repeating: "Not more 
than five words per line and not more than five lines per 
slide." Another simple rule is that if the graphs or tabies 
can be read or the lesion can be clearly seen without 
magnification when the slide is held up to the light, tren 
the information can also be seen by audience members 
(fig. 2). If possible, only asingle idea should be conveved 
on each slide. Above all, long tables of differentials or 
graphs showing numerous different parameters should 
not be used. If it is necessary to compare five or six 
different parameters, they should be introduced sirgly 
with the composite slide at the end. 

Care. Slides should be stored away from direct light 
and extremes of temperature and humidity. Conditions 
comfortable for people are comfortable for slides. In- 
spect and clean slides prior to presentation. 


TECHNICAL NOTES 145 


Since Kodak Carousel trays are used so often at con- 
ferences, they are convenient for transporting slides, 
despite ‘heir bulk. If a Carousel tray is used, it is even 
more necessary to preview the slides before the confer- 
ence te ensure correct orientation and sequence. A 
preview room at conferences reassures the lecturer and 
projectonist, and allows the lecturer to explain any 
special requirements for projecting his slides. 


Conclusion 


Attertion to detail by conference planners and partici- 
pating lecturers will minimize the artifacts, distractions, 
and frustrations which interfere with communication and 
will enable speakers and audience to concentrate on the 
scientitc content of the message. 
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Editorial 





The Old Order Changeth 


Beginning with this issue, the Journal will be published 
by the Williams & Wilkins Company of Baltimore, Mary- 
land. 

Introducing the January 1930 issue of the Journal, Dr. 
Lawrence Reynolds used similar words to announce the 
transfer of publishing responsibilities from the Paul B. 
Hoeber Company of New York to the Charles C Thomas 
Company of Springfield, Illinois. After 49 years of friendly 
and fruitful association, the American Roentgen Ray 
Society has chosen to ask new publishers to assume the 
challenges of the years ahead. 

The role of the publisher in the production of any 
journal is too often dimly understood. It is usually the 
editor and the editorial staff who receive either the credit 
or the blame for the product the reader receives each 
month. From its beginning in 1906 as the American 
Quarterly of Roentgenology to the American Journal of 
Roentgenology of 1979, the list of editors has included 
the leaders in our specialty. Drs. Preston Hickey, James 
Case, H. M. Imboden, Arthur Christie, Lawrence Rey- 
nolds, Merrill Sosman, Traian Leucutia, Frederick Lang, 
and Melvin Figley have all been exceptional individuals. 
They have been radiologic scholars with the additional 
Skill of communication of their own scholarship and that 
of others to the radiological community. Each has left 
his own mark on the contents and appearance of the 
Journal. 

Our publishers have been fewer but have had equally 
impressive credentials in their area. When the Journal 
was first formed as the American Quarterly of Roentgen- 
ology, it was published by the American Roentgen Ray 
Society, and then became the property of Paul B. Hoeber 
Company of New York until 1929. Since 1930, when the 
Society reacquired ownership of the Journal, it has been 
published by the Charles C Thomas Company. The 
publisher, as well as the editor, leaves a mark on the 
Journal, although it may be less apparent to the reader. 

The publisher of the Journal does more than collect 
Subscription payments. It is his responsibility not only to 
obtain suitable printing and distribution Services, but 
also to solicit advertising that has an educational as well 
as commercial content. The publisher provides for sub- 
scription fulfillment, deals with postal and foreign distri- 
bution services and offers appropriate advice regarding 
technical problems and editorial content. Since it is the 
continuing goal of the Editorial Office to provide the 
most prompt transmission of radiologic communications 
to its readers, the liaison between Editor and Publisher 
is an intimate and demanding one. When the Journal 
subscription was $10 per year and was half the size of 
our present volume, the Paul B. Hoeber Company listed 
the following information in each issue: 


146 


Subscribers are invited to make the office of the 
publishers their headquarters. Mail, packages, or bun- 
dles may be addressed in our care. Hotel reservations 
will gladly be made for those advising us in advance; 
kindly notify us in detail as to requirements and prices. 
A list of operations in New York hospitals on file in our 
office daily. 


Unfortunately, these services of a simpler time are no 
longer available to the subscriber, and the complexities 
of contemporary publication have placed an even greater 
strain on the production of a quality product. As a result 
of production problems in mid-1977 quite beyond the 


responded admirably to this urgency and has since 
continued to satisfy the Editorial Office and Publications 
Committee. To enhance this association and to seek 
more aggressive distribution the Society has chosen the 
publisher associated with Waverly Press. 

The new publisher, Williams & Wilkins, is one of the 
oldest and most respected publishers of medical books 
and journals in the world. The American Journal of 
Roentgenology IS one of the oldest and most respected 
radiologic publications in the world. It is to be expected 
that this union will fulfill the expectations of a critical 
and demanding readership, adding more bright chapters 
to an already bright history. 

In his editorial of 1930, Dr. Reynolds went on to say: 
^ As may be seen. these changes represent no great 
departure from the well established policy of the Journal 
but such changes as have been made we hope will 
improve the Journal in certain minor details. The busi- 
ness arrangement which the Publication Committee has 
made with the Publisher enables the Society to have a 
more direct concern in the earnings of the Journal." 
These words are also appropriate for the new agreement 
that has been consumated. The old order changeth but 
our immediate and long-term aspirations for excellence 
remain in the great tradition of those who have gone 
before. 

R. A. Gagliardi 

Chairman, Publications Committee 
880 Woodward Avenue 

Pontiac, Michigan 48053 


Editor's Note 


With becoming modesty Dr. Gagliardi has not described his 
crucial role in directing the search for a publisher and effecting 
a smooth transition of responsibilities from old to new. The 
Journal is the largest financial enterprise of the American 
Roentgen Ray Society, accounting for the majority of the 
income that assures continuity of services to the radiologic 
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public. Sound financial management of the Journal is essential 
for the Society's continuing educational role in our specialty. 

In choosing Dr. Gagliardi as Chairman of the Publications 
Committee, the Executive Council was quite aware that renewal 
of the publishing contract would come during his term. Its trust 
in his commitment to the task and his skill in handling such 
matters was rewarded by an excellent contract providing tor 
both the requirements of the Society and the expectations of 
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the rew publisher. With ultimate fairness to all aspirants and 
special consideration for both the Thomas Company and Wil- 
liams & Wilkins, Dr. Gagliardi has placed the Society in a very 
favorable position as it looks ahead to improving its educational 
efforts at a time of rising costs. The Society and all the Journal 
readers are indebted to Dr. Gagliardi for his successful fulfill- 


men- of a very important task. 
MMF 


ARRS Meeting, Tcronto, Canada, March 25-30 


The annual meeting of the American Roentgen Ray 
Society will be March 25-30 in Toronto, Canada. Non- 
members as well as society members are very welccme. 
The headquarters hotel and meeting site will be the 
Sheraton Centre. In some previous AJR issues, the hotel 
was incorrectly identified as the Four Seasons Shereton. 

The October 1978 issue of AJR carried a meeting 
section which included colored forms for registration for 
the meeting, hotels, instruction courses, and social 
events. In addition, the special categorical cours? on 
neuroradiology was described. The series of registration 
forms was repeated in the November 1978 issue. 

AJR plans to carry additional meeting information in 


the February and March 1979 issues. 

In February, a list of titles of papers selected for the 
scientific program will appear: the refresher course 
schedule will be repeated. AJR will also carry a synopsis 
of the U.S. Internal Revenue Service rules regarding 
allowable deductions of expenses for attending conven- 
tions in foreign countries. The program for the Society 
of Photo-Optical Instrumentation Engineers will be 
listed. SPIE meets in conjunction with ARRS. The pro- 
gram for spouses will again be briefly described. 

The March issue of AJR will list papers selected for 
presentation at the Society for Pediatric Radiology meet- 
ing. This society also meets in conjunction with ARRS. 


President's Invitation 


American Radium Society Meeting, March 4-8 


Dear Colleague: 


It is with great pleasure that | invi 
Sixty-first annual meetin 


te you to attend the 
g of the American Radium Soci- 
ety, March 4-8, in Los Angeles. As you know, the 
American Radium Society in 1916 first unified the various 
medical disciplines into one oncologic society, and since 
that time has Provided a unique Opportunity for senior 
oncologists to interact and exchange information valua- 
ble to their Participation in national cancer programs. 
This year the theme, “Interdisciplinary Cancer Patient 
Management Emphasizing New Approaches”, will pro- 
vide a forum for the most important recent advances in 
every major area of oncology. 

The scientific program will again emphasize papers 
submitted by society members. Discussants will be iden- 
tified for each paper, primarily from disciplines other 
than that of the essayist. The morning scientific sessions 
will be far ranging in scope, covering new approaches in 
urologic, gynecologic, immunologic medical, surgical, 
and radiation oncology. Optional minisymposia on geni- 
tourinary cancer, colorectal cancer, malignant mela- 
noma, central nervous system tumors, and pediatric 
oncology are also planned to ensure good multidiscipli- 
nary representation. Workshops in scientific writing, the 
impact of federal regulatory and funding agencies, and 
other topics are planned. 

At this writing, final paper selection has not occurred, 
however, titles submitted include: renal artery occlusion: 
breast cancer and the dysplastic breast: Scribner-Bro- 
viac shunts; long-term adjuvant chemotherapy; inte- 
grated therapy for bladder cancer; aspiration cytology; 
malignant melanoma: cloagenic carcinomas: gestational 
choriocarcinoma; pyriform sinus cancer; iridium-192 
brain implants; and hyperthermia. 

The presentation of new programs of cancer manage- 
ment to an interdisciplinary forum where they are criti- 
cally reviewed and evaluated from both the antagonistic 


148 


and protagonistic points of view is an important process 
in optimizing new approaches to cancer treatment. The 
accelerated development of multidisciplinary treatment 
and evaluation, and the increasing intervention of gov- 
ernmental agencies into their use has underscored the 
need for close collaboration between professional, com- 
mercial, and governmental organizations for the most 
efficacious delivery of cancer patient care. In this con- 
nection, the American Radium Society has long recog- 
nized commercial and governmental organizations as a 
major resource to the professional community responsi- 
ble for the management of the cancer patient, and 
extends a special invitation to encourage their participa- 
tion in an expanded role in this and future meetings. 

The meeting will take place at the Los Angeles Bona- 
venture Hotel which provides easy access via pedestrian 
bridges to the Los Angeles Tennis and Racquet Club, the 
Music Center, and other major attractions. Dr. James 
Helsper assures me that the social and recreational 
program is innovative, varying, and exciting, ranging 
from the elegance of the old masters at the Huntington 
Museum and Library to the diverse attractions of Disney- 
land and Marineland. 

We expect the diversity and high quality of presenta- 
tions at the meeting to be outstanding. Your participa- 
tion is all that is needed to guarantee a truly memorable 
meeting of our nation's senior oncologic society. We will 
make you most welcome; please plan to attend. 

Inquiries regarding meeting registration and program 
should be directed to me at the University of Southern 
California School of Medicine, 2025 Zonal Avenue, Los 
Angeles, California 90033; telephone (213) 226-5017. 

Sincerely, 
Frederick W. George, Ill 
American Radium Society 
Office of the President 


AJR:132, January 1979 
* 


John Caffey, 1895-1978 


Dr. John Caffey died the morning of 
September 2, 1978, at Presbyterian-Uni- 
versity Hospital in Pittsburgh, Pennsylva- 
nia after a brief illness. He was 83 years 
old and had worked until the morning of 
his admission to the hospital. 

Dr. Caffey was regarded throughout the 
world as the father of pediatric radiology. 
His classic textbook, Pediatric X-Ray Di- 
agnosis, which was first published in 1945, 
has become the recognized bible and au- 
thority in its field. The seventh edition of 
this bock was completed several months 
before Dr. Caffey's death, and will have 
been published before this memorial ap- 
pears. It has been among the most suc- 
cessful books of its kind in the medical 
field. 

Dr. Caffey was born in Castle Gate, Utah 
on March 30, 1895, the same year that 
Roentgen discovered the x-ray. Dr. Caffey 
was graduated from the University of 
Michigan Medical School in 1919, follow- 
ing which he served an internship in inter- 
nal medicine at Barnes Hospital in St. 
Louis. He spent 3 years in Eastern Europe 
with the American Red Cross and the 
American Relief Administration, and re- 
turned to the United States for additional 
training in medicine and in pediatrics at 
the Universities of Michigan and Colum- 
bia, respectively. 

While in the private practice of pediat- 
rics in New York City at the old Babies 
Hospital of Columbia University College of 
Physicians and Surgeons, he became in- 
terested in radiology and was charged with 
developing a department of pediatric ra- 
diology in 1929. He frequently expressed appreciation 
and admiration for the late Ross Golden, Chairman of 
Radiology at Columbia Presbyterian Hospital, who al- 
lowed him to develop a separate department of diagnos- 
tic radiology without undue interference, and whc was 
always available to help and advise him. 

Dr. Caffey's keen intelligence and inquiring mind 
quickly established him as the leader in the field of 
pediatric x-ray diagnosis; recognition became worlcwide 
almost instantaneously with the publication of his book 
in 1945. 

Dr. Caffey received numerous awards in recognit on of 
his achievements. Outstanding among these were the 
Mackenzie Davidson Medal of the British Instit te of 
Radiclogy in 1956, the Distinguished Service Award of 
the Columbia Presbyterian Medical Center in 1962, the 
Outstanding Achievement Award of the University of 
Mich gan in 1965, the Howland Award of the American 
Pediatric Society in 1967, the Jacobi Award of the Amer- 
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ican Medical Association in 1972, and the Gold Medal 
Award of the American College of Radiology in 1975. He 
had been a member of the editorial bcard of Pediatrics 
and cf the consulting editorial board of the American 
Jourr.al of Roentgenology. He was a counselor of the 
Socety for Pediatric Radiology and was an honorary 
member of the European Society for Pediatric Radiology. 

D-. Caffey's contributions to the pediatric radiologic 
literature were many. He was instrumental in directing 
attention to the fact that a prominent thymic shadow was 
a sign of good health and not of disease, an observation 
that literally spelled the end to the practice of thymic 
irrad ation in infancy. Infantile cortical hyperostosis was 
described by him and is called "Caffay's Disease.” Dr. 
Caffey in 1946 first recognized the te Itale radiographic 
chences that characterize the battered child, and his 
studants helped disseminate his teachings about these 
findings. It was Dr. Caffey who first recognized and 
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described the characteristic bony changes in vitamin A 
poisoning. He recognized and described the findings 
associated with prenatal bowing of the skeleton. 

In 1963, 3 years after his retirement from Babies 
Hospital, he joined the staff of the Children's Hospital of 
Pittsburgh as associate radiologist and as Visiting Pro- 
fessor of Radiology and Pediatrics at the University of 
Pittsburgh School of Medicine. Although Dr. Caffey 
came to Children's Hospital and the University of Pitts- 
burgh in an emeritus position, he worked daily and on 
weekends throughout the years he was there. In Pitts- 
burgh, he made four major new contributions to the 
medical literature. He described the entity, "idiopathic 
familial hyperphosphastasemia." He recognized and de- 
scribed the earliest radiologic changes in Perthes's Dis- 
ease. He called attention to the potentially serious effects 
of shaking children, and used this as the subject of his 
Jacobi award lecture. He described, with the late Dr. 
Kenny, a hitherto unrecognized form of dwarfism which 
is now known as the Caffey-Kenny dwarf. 

The John Caffey Society, which includes as its mem- 
bers pediatric radiologists who have been intimately 
associated with Dr. Caffey, or who have been trained by 
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his students, was established in 1961. This society is 
now among the most prestigious in the field of radiology. 
His book and the society named in his honor will live on 
as important memorials to this great man. 

His greatness was obvious to all who worked with him. 
He was warm, kind, stimulating, argumentative, and 
above all, honest in his approach to medicine and to x- 
ray diagnosis. His dedication to the truth was expressed 
in his abiding interest in the limitations of radiologic 
signs in pediatric diagnosis and in his interest in normal 
variations in the growing skeleton. He was concerned 
with the written and Spoken word, and was a skilled 
semanticist. His book and his articles are masterpieces 
of language and construction. He stimulated and was 
stimulated and loved by all who had the privilege of 
working with him. Radiology and Pediatrics have lost a 
great man, but they shall ever have been enriched by his 
presence. 

Dr. Caffey is survived by a sister, Mary E. of Salt Lake 
City, a brother, Paul, of Philadelphia, and by a legion of 
close friends, colleagues, students, and associates. 

Bertram R. Girdany 
Pittsburgh, Pennsylvania 
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Chest 


The chest radiograph in Legionnaires' disease. Dietrich PA, 
Johnson RD, Fairbank JT, Walke JS (University of Vermont 
College of Medicine, Burlington, Vermont 05401). Radiology 
127 :577-582, June 1978 


The chest radiographs of 24 patients with documented Le- 
gionnaires' disease were evaluated. Twenty-two of the 24 pa- 
tients had positive findings for the disease initially. There was 
unilateral involvement in 68% and the most common lung 
shadows were poorly marginated round opacities (46%), diffuse 
patchy (25%), and peripheral opacities (21%). At peak, 70% of 
patients had a lobar shadow. Pleural effusions were presert in 
39% of cases but could be explained by underlying congestive 
heart failure or renal failure in seven of the nine. Although the 
findings are not specific, the radiologist should consider this 
diagnosis in a patient with compatible clinical history, a pneu- 
monia of obscure etiology and these radiographic manifesta- 
tions. 


Author Abs'ract 


Visualization of the pulmonary arteries in pseudotruncus by 
pulmonary vein wedge angiography. Nihill MR, Mullins CE, 
McNamara DG (Pediatric Cardiology, Texas Children’s Hospital, 
Houston, Texas 77030). Circulation 58:140-147, July 1978 (by 
permission of the American Heart Association) 


Pulmonary venous wedge angiography revealed the anacomy 
of the mediastinal and parenchymal pulmonary arteries im 22 
patients with obstruction of the right ventricular outflow tract, 
proximal pulmonary arteries or branch pulmonary arteries, 
when conventional angiographic methods had failed. Nine of 
these patients had pseudotruncus-type anatomy and had no 
previous surgery. One pulmonary artery was not visualized in 13 
of the 22 patients because of post-operative occlusion ia 10, 
congenital "absence" of the left pulmonary artery in two. and 
suspected sequestration of the left lower lobe in one. 

Retrograde pulmonary wedge angiograms were obtained by 
wedging an end-hole catheter in a pulmonary vein and slowly 
injecting, by hand, 0.2 to 0.45 ml/kg of contrast meterial 
followed by a flush of dextrose solution (1-2 ml/kg). In seven of 
the nire patients without previous surgery, the confluerce of 
the pulmonary arteries in the mediastinum could be seen clearly 
by this method. Nine patients had a previous systemic-t5-pul- 
monary anastomosis, and only the ipsilateral pulmonary arteries 
were visualized by aortography. Venous wedge angiography 
filled the pulmonary arteries of the nonopacified lung up to the 
point of obstruction in the mediastinum in each patient. Eight 
patients were able to have a systemic-to-pulmonary shunt be- 
cause of the visualization of the previously unseen pulmonary 
arteries. 

We conclude that pulmonary venous wedge angiography is a 
valuable adjunct to the current angiographic methods of inves- 
tigating patients with pulmonary atresia and related cond tions. 
In some cases, it may be the only way to determine the presence 
of surgically accessible pulmonary arteries. 


Author Abstract 


Radiographic manifestations of broncholithiasis. Vix VA 
(Indiana University School of Medicine, Indianapolis, Indiana. 
Radiology 128:295-299, August 1978 


Calcifications within the lung may produce symptoms when 
they erode surrounding tissue and move. Lithoptysis, Femop- 
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tysis, or symptoms related to bronchial obstructions may occur. 
Under “hese circumstances, careful attention should be paid to 
evidence of movement of a calcific focus and its relationship to 
the bronchi. Six examples are described. Tomography and 
broncFography are useful. Histoplasma organisms can be dem- 
onstra-'ed in most broncholiths in an endemic area. In other 
areas tis entity is becoming unusual, probably because of the 
declining incidence of tuberculosis. Not all hilar or parenchymal 
calcifications are innocuous. 


Author Abstract 


Cardiovascular 


Venous-phase angiography in subclavian-steal syndrome. 
Nalbantgil |, Yigitbasi O, Çağatay G, Kiliccioglu B, Atabay G 
(Aegean University, Izmir, Turkey). Radiology 128:411-413 Au- 
gust 1378 


The value of demonstrating the venous phase of angiography 
in patents with subclavian-steal syndrome was evaluated in 17 
patierts. In patients with mild symptoms, there was no differ- 
ence between the left and right jugular-vein opacification, but 
minimal or no opacification was observed in patients with 
severe symptoms. The authors believe evaluating venous 
phases in angiography in patients with subclavian-steal syn- 
drome is useful because the findings correlate well with the 
severty of the symptoms. 


Author Abstract 


Nitroglycerin and nitrate esters. Warren SE, Francis GS 
(Department of Internal Medicine and Clinical Investigation 
Center, Naval Regional Medical Center, San Diego, California). 
Am J Med 65:53-62, July 1978 


This review updates the physiologic basis and clinical indica- 
tions for use of nitroglycerin and other nitrate esters in the 
treatment of angina pectoris and other conditions related to 
myocardial ischemia. Nitroglycerin remains the drug of choice 
for tae management of anginal pain. It relieves most patients 
within 3 min with the exception of those having a myocardial 
infarction. Nitroglycerin may aggravate symptoms due to idi- 
opataic hypertrophic subaortic stenosis and may also be dele- 
terious to patients with ischemic chest pain due to severe 
anemia, aortic stenosis, hypotension, and tachyarrhythmias. It 
is contraindicated in glaucoma. 

Recently, nitroglycerin has been tried as a therapy to reduce 
the size of myocardial infarctions. It has also been tried for the 
trea*ment of acute congestive failure. In both of these situa- 
tions, it shows some promise although nitroprusside appears to 
be the more promising agent in acute congestive failure. Nitro- 
glycerin has also been tried even in patients with myocardial 
infa-ction because of experimental observations that it may 
reduce arrhythmias and also because it may reduce spasm 
within the coronary vessels in certain patients. Long-acting 
nitretes have been used for many years but are now increasingly 
popular. This is particularly true for patients with frequent 
anginal attacks and angina occurring at night. Isosorbide dini- 
trate and nitroglycerin paste are especially popular. Many other 
important points about the use of these common drugs are 
mace in this excellent review. 


David C. Dale 
Department of Medicine 
University of Washington 
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Doppler ankle systolic blood pressure. Prognostic value in 
vein bypass grafts of the lower extremity. Corson JD, Johnson 
WC, LoGerfo FW, Bush HL, Menzoian JO, Kumaki DJ, Nasbeth 
DC (Boston University and Tufts University Schools of Medicine, 
Boston, Massachusetts 02118). Arch Surg 113:932-935. Aug 
1978 


The application of the transcutaneous Doppler technique to 
indirectly measure arterial pressure in an extremity has proved 
to be an extremely useful, easy, reliable, inexpensive, and 
accurate means of measurement of ankle blood pressure in the 
lower limb. The ankle systolic pressure index, calculated by 
dividing the highest ankle pressure of the involved limb by the 
highest brachial artery pressure, has been shown to correlate 
significantly both with severity of symptoms and with extent of 
disease in patients with atherosclerotic vascular occlusive dis- 
ease of the lower extremity. 

In this study, the prognostic value of Doppler derived ankle 
Systolic pressure indices for predicting the patency of vein 
bypass grafts in the lower extremity was analyzed in 126 vein 
bypass grafts performed for limb salvage. Although a vein 
bypass in a limb with a preoperative ankle systolic pressure 
index less than 0.5 had a higher chance of early failure than a 
vein bypass in a limb with a preoperative pressure index greater 
than 0.5 (2596 versus 3.0%), there was no statistical linear 
relationship between early or late vein graft failure and the 
preoperative pressure index. The authors state that a low 
preoperative index should not be used as a contraindication to 
an attempt at limb salvage by vein bypass grafting. 

A postoperative ankle systolic pressure index less than 0.7 at 
24-48 hr, or an increase in the index of less than 0.4 were 
prognostic signs of early vein graft failure, and are considered 
indications for angiography and/or reexploration of the graft. 
Periodic follow-up Doppler evaluation of patients with vein 
bypass graft is recommended, since stenotic lesions may de- 
velop at the proximal or distal anastomoses of the graft. A 
deterioration in the last postoperative Doppler pressure index is 
a strong indication for arteriography. 


Reiley Kidd 


Physician and patient exposure during cardiac catheteriza- 
tion. Rueter FG (Analysis and Evaluation Branch, Division of 
Training and Medical Applications, Bureau of Radiological 
Health, Food and Drug Administration, HFX-70, Rockville, Mary- 
land 20857). Circulation 98 : 134-139, July 1978 (by permission 
American Heart Association) 


Physician eye exposures of approximately 20 mR/cardiac 
catheterization procedure were measured, which suggested a 
limit of five procedures/week for physicians. Although the 
average patient skin entrance exposure of 28 R is high, as is the 
12 mR gonadal exposure; they are accepted because of the 
possible benefits of the procedure. 


Robert Frech 


Histopathological study of arterial encasement in pancreatic 
carcinoma (in Japanese). Sumida M, Takagi T, Fukuda Y, 
Ariyama J, Ikenobe H, Kurosawa A, Ohashi K, Kawai S, Shirata 
|, Shimagushi H, Shirakabe H, Hashimoto K (Juntendo Univer- 
sity, Tokyo, Japan). Jpn J Clin Radiol 23:445-461, April 1978 


Arterial encasement has been reported as a specific finding 
of pancreatic carcinoma, but histopathologic background of 
this finding has not been evaluated yet. Authors performed 
angiography of specimens in three cases and histopathologic 
study was carried out thereafter. Angiograms of specimens and 
in vivo were compared to histologic study. Results indicated 
that infiltration of the arterial wall by carcinoma cells was 
limited to the elastica externa and was accompanied by marked 
perivascular fibrosis. These findings are specific for arterial 
encasement. It is concluded that the pathogenesis of arterial 
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encasement is incomplete dilatation and constriction of the 
artery due to the evoked perivascular fibrosis. 


Hozumi Arii 


Echocardiographic features of the interventricular septum in 
chronic constrictive pericarditis. Candell-Riera J, Garcia del 
Castillo H, Permanyer-Miralda G, Soler-Soler J (Servicio de 
Cardiologia, Departamento de Medicina, Ciudad Sanitaria de la 
Seguridad Social, Paseo del Valle Hebron s/n, Barcelona, 
Spain). Circulation 97:1154-1158, June 1978 (By permission 
American Heart Association) 


Echocardiographic characteristics of the interventricular sep- 
tum have been studied in eight patients with chronic constric- 
tive pericarditis. Values of septal thickening were clearly below 
normal in all cases. Interventricular septal systolic motion was 
normal in four cases, hypokinetic in three, and paradoxical in 
one. In seven of eight patients, an early interventricular septal 
diastolic motion (IVSDM) consisting of a sudden anterior dis- 
placement followed by a brisk posterior rebound was recorded. 
The beginning of this anomalous movement was coincident 
with the pericardial knock in the phonocardiogram and its peak 
was coincident with the Simultaneously recorded deep “y” 
trough in the jugular pulse tracing. The tendency toward nor- 
mality of IVSDM observed after pericardiectomy in six of seven 
patients suggests that this peculiar interventricular septal sys- 
tolic motion may be a frequent and probably specific echocar- 
diographic finding in constrictive pericarditis. 


Author Abstract 


Hemodynamically significant primary anomalies of the coro- 
nary arteries: angiographic aspects. Levin DC, Fellows KE, 
Abrams HL (Harvard Medical School, 25 Shattuck Street, Bos- 
ton, Massachusetts 02115). Circulation 58 : 25-32, July 1978 (by 
permission American Heart Association) 


Hemodynamically significant primary anomalies of the coro- 
nary arteries are those which alter myocardial perfusion. There 
are four major types: coronary artery fistulae, origin of the left 
coronary artery from the pulmonary artery, congenital coronary 
stenosis or atresia, and origin of the left coronary artery from 
the right sinus of Valsalva, with subsequent passage of the 
vessel between the aorta and right ventricular infundibulum. 
The angiographic features of these lesions are discussed. 


Author Abstract 


The posterior left atrial echocardiogram of mitral regurgita- 
tion. Patton R, Dragatakis L, Marpole D, Sniderman A (Division 
of Cardiology, Royal Victoria Hospital, 687 Pine Avenue West, 
Montreal, Quebec H3A 1A1, Canada). Circulation 57:1134- 
1139, June 1978 (By permission American Heart Association) 


The motion of the posterior wall of the normal left atrium has 
not been studied systematically. The superoposterior portion of 
the left atrium is adynamic throughout the cardiac cycle, 
whereas the inferoposterior portion is displaced posteriorly with 
left atrial filling during ventricular systole. In the present study, 
the left atrial diameter (LAD), the left atrial systolic motion 
(LASM), and the left atrial systolic velocity (LASV), were deter- 
mined in the following groups of patients: 34 normals; eight 
patients with either coronary artery disease or aortic stenosis; 
Six patients with aortic insufficiency; and three patients with 
ventricular septal defect. The results obtained were compared 
to 15 patients with angiographically documented mitral regur- 
gitation. In the last group, the LAD (4.2 + .19 cm) and LASV 
(12.3 * 1.23 cm) and LASM (1.2 + .04 cm) were significantly 
greater reflecting the early accentuated filling of the left atrium 
induced by mitral regurgitation. As well, the product of these 
three parameters was greater in the mitral regurgitation group 
(63.2 + 7.34 cm/sec) than in the other groups and patients with 
mild to moderate regurgitation had a Significantly lower value 
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than those with moderate to severe regurgitation (45.7 + 4.1 vs 
78.5 + 10.9, P < 0.102). The left atrial echocardiogram, there- 
fore. is an aid in the diagnosis of mitral regurgitation and 
provides a rough index of the severity of the lesion. 


Author Abstract 


Gastrointestinal 


Retained intrahepatic stones. Use of the U-tube during re- 
peated non-operative stone extractions. Burhenne HJ, Peters 
HE (University of British Columbia, Vancouver, Canada). A-ch 
Surg 113:837-841, July 1978 


The U-tube is an alternative biliary drainage system in wFich 
a single polyvinyl or latex tube enters the abdominal wall, lies in 
the intrahepatic biliary tree and common bile duct, and exits the 
latter to the abdominal wall as does the more usual T-tube; tnus 
a U is formed, following which the two external ends of the U- 
tube are connected, preventing its inadvertent extraction and 
permitting normal activities, such as showering. The operative 
placement of U-tubes has been used with success in (1) the 
palliation of bile duct carcinoma and (2) the longterm treatment 
of strictures; side-holes above and below the point of potential 
obstruction decompress the biliary system internally, and tre U 
configuration allows nonoperative replacement of a bile 
plugged U-tube in a “pull through” fashion or over a guide wire. 

This article discusses the operative or postoperative percuta- 
neous placement of a U-tube in a third setting: in patients with 
retained intrahepatic stones in whom multiple nonoperetive 
extraction procedures under fluoroscopic control may be re- 
quired, especially when str cture dilatation must precede sone 
extraction. Three illustrative cases are presented. 


Reiley Kidd 


The transjugular technique of hepatic venography and biopsy, 
cholangiography, and obliteration of esophageal varices. 
Goldman ML, Gonzalez AC, Galambos JT, Gordon lJ, Oen K-T 
(Grady Memorial Hospital, Emory University Affiliated Hosp'tals, 
Atlanta, Georgia). Radiology, 128:325-331, Aug 1978 


Transjugular examinations were performed in 105 patients. 
Biopsy was obtained in 63 patients, cholangiography performed 
in 16, portal venous study with obliteration of coronary vein in 
four patients, hepatic venous studies in nine, with failure cf the 
procedure in 13. In 33 patients prothrombin time was 4 sec over 
the control. Thirty patients had bilirubin levels greater than 5 
mg/cc. The authors utilized this modality in patients with severe 
ascites, marked obesity, or defective hemostasis. 

When cholangiography was to be performed, antibiotics were 
given prophylactically. The authors used oral ampicillin at a 
dose of 500 mg every 6 hr for 24 hr prior to the study and 18 hr 
following. 

Sedation was achieved by use of oral Serax 15 mg anc oral 
Phenergan 12.5-25 mg. These were given 2-4 hr prior to the 
study. Atropine was used when thought necessary. If additional 
sedation was necessary it was achieved by intravenous injection 
of 2-3 mg of morphine sulfate which could be repeated at 10 
min intervals. During the study there was a continuous EKG 
monitoring. 

Needle puncture is performed 1-2 cm below the angle of the 
mandible and approximately 1 cm lateral to the carotid pulse. 
Skin and subcutaneous tissues are separated with a hemostat. 
Generally puncture of the right internal jugular vein was pre- 
ferred. An 18 gauge open end needle is used with continuous 
aspiration through a partially saline-filled syringe and extension 
tubing. Once free flow is achieved, a 0.89 mm (0.035 inch) J- 
shaped guide wire is advanced through the right atrium and 
inferior to the hemidiaphragm. During this time there is contin- 
uous EKG and fluoroscopic monitoring. A No. 9 French dilator 
is used following which a 9 French Teflon catheter is advanced 
over the guide wire. Following removal of the guide wire and 
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flushinc, the catheter is positioned just at the orifice of the 
hepatic-vein. The guide wire is reintroduced and the catheter is 
advanced over it following into the hepatic vein. At this stage 
venography can be performed. For biopsy, chclangiography, or 
portal wenography a modified Ross needle is advanced through 
the catheter tip. 

Comolications of hepatic biopsy which require transfusion 
occurred in two patients; transient bacteremia in one, and 
aneurysm of the intrahepatic branch of the hepatic artery 
occurred in one patient. Cholangiography performed in 16 
patients resulted in sepsis in three. Portal venography per- 
formec in four patients resulted in perforated liver capsule 
requiring transfusion in two patients. Venography performed in 
94 patients had no complications. Among the limitations of this 
modality are patients with a small cirrhotic liver and sharp angle 
between the vena cava and hepatic vein which did enable the 
passace of the stiff Ross needle. The cirrhotic liver may be 
fibrotic and thus samples are inadequate. The authors feel that 
there is a great need for a more flexible biopsy instrument in 
order © further increase the versatility of this technique. 


Asher Nov 


Transverse folds in the human esophagus. Gohel VK, Edell 
SL Laufer |, Rhodes WH (Hospital of the University of Pennsyl- 
vania, Philadelphia, Pennsylvania). Radiology 128:303-308, 
Aug 1578 


Fine transverse folds can be seen by double contrast tech- 
nicue in the human esophagus which are similar to those seen 
regulerly in the feline esophagus. These folds are transient in 
nature and possibly represent contraction of the muscularis 
mucosae. This fold pattern can be seen in patients with gastro- 
esophageal reflux and in those with no symptoms of esophageal 
disease. The marginal serration should not be mistaken for 
diffuse ulceration on barium filled views of the esophagus. 
Distortion of interruption of the normal fold pattern can be seen 
in patents with superficial ulceration due to reflux esophagitis 
or other invasive mucosal lesions. Although the pathophysio- 
logic significance of this phenomenon is uncertain, the demon- 
straticn and recognition of these folds allows for better defini- 
ticn cf mucosal surface abnormalities. 


Author Abstract 


Therapeutic applications of catheter cholangiography. Ring 
EJ, Oteaga JA, Freiman DB, Husted JW, Lunderquist A (Hospital 
of the University of Pennsylvania, Philadelphia, Pennsylvania). 
Radiclogy, 128:333-338, Aug 1978 


Th rty-five patients underwent percutaneous transhepatic 
cholengiography; in 31 patients obstruction was noted. In 24 of 
the patients, catheter introduction was attempted. Cause of 
obstruction was pancreatic carcinoma in 10 patients, benign 
stricture in seven patients, obstructing stones in two, metastatic 
carcinoma encasing the porta hepatis in four and carcinoma of 
the gallbladder in one. 

Technique consisted of percutaneous introduction of a Chiba 
neecie in the supine position with cholangiography which 
confrmed the presence of obstruction. If drainage was decided 
upon, an 18 gauge needle with a thin polyethylene sheath was 
intrcduced. A single pass was performed with manipulation and 
cene aspiration to confirm intraluminal position. Once this 
was established the needle was withdrawn and a special guide 
wire with a curved tip (enabling engaging of the obstructed 
trac?) was introduced (Kifa, Sweden). If the guide wire could not 
be advanced the catheter was left in place et that point allowing 
for external drainage. A second attempt was performed 48 hr 
follcwing the drainage. When the guide wire could be advanced 
beyend the obstructed lesion, a 7.1 French pigtail catheter was 
advanced over it with the pigtail formation allowing for anchor- 
age against the papilla in order to prevent accidental withdrawal 
of tae catheter. Sideholes are formed prior to introduction of 
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the catheter with attention to their presence only in the intra- 
ductal region. 

Surgical decompression of malignant obstruction carries a 
mortality rate of 1396-2196. Patients with malignant biliary 
obstruction who are candidates for transcatheter therapy in- 
clude those with: (1) surgically proved unresectable tumors 
which proceed to obstruct the common bile duct; (2) metastatic 
tumors encasing the porta hepatis; (3) primary bile duct tumors 
in the intrahepatic biliary radicals; (4) obstructing tumors shown 
to be unresectable; (5) resectable tumors with severe jaundice 
(bilirubin levels greater than 20 mg/100 ml). If long term pallia- 
tive drainage is considered, the authors recommend a No 12 
French catheter with large side holes which can be made using 
a scalpel. 


Asher Nov 


Rapid diagnosis of pancreatic carcinoma: an algorithmic ap- 
proach. Freeny PC, Ball TJ (Mason Clinic, Seattle, Washington). 
Radiology 127 :627-633, June 1978 


An algorithmic approach for radiological evaluation of sus- 
pected pancreatic carcinoma was applied in more than 200 
patients. Outpatient ultrasonography and barium studies of the 
upper gastrointestinal tract were followed by inpatient endo- 
Scopic retrograde cholangiopancreatography, angiography, 
and percutaneous biopsy. Evaluation took no more than 2 
hospital days and exploratory laparotomy was not needed. 
Twenty-five patients had carcinoma. The diagnostic accuracy of 
the algorithm was 96%. Although this method did not increase 
the diagnosis of resectable tumors, it did result in rapid, 
accurate diagnosis of pancreatic carcinoma at relatively low 
cost and with minimum patient discomfort. Hopefully, these 
results will eventually lead to earlier diagnosis and improved 
survival. 


Author Abstract 


Radiological features of vascular compression of the duo- 
denum occurring as a complication of the treatment of sco- 
liosis (the cast syndrome). Griffiths GJ, Whitehouse GH (Uni- 
versity of Rochester Medical Center, Rochester, New York 
14642). Clin Radiol 29:77-83, Jan 1978 


The application of a body cast or the surgical correction of 
scoliosis may be complicated by acute obstructive vascular 
compression of the duodenum. If untreated, death may even- 
tually ensue. This report describes the clinical and radiological 
features in a group of 10 patients, mean age 17 years and with a 
female preponderance, who all manifested abdominal disten- 
Sion and vomiting, while epigastric pain was present in 50%. In 
three cases plain films of the abdomen demonstrated duodenal 
distension, with little gas in the remainder of the bowel. In the 
absence of pathognomonic signs or as a confirmatory study, an 
upper gastrointestinal series following aspiration of the stom- 
ach, was performed. The findings in eight patients were dilata- 
tion and retention of barium in the duodenal loop, extrinsic 
linear compression of the third portion of the duodenum with 
an intact mucosa, and regurgitation of barium into a slightly 
hypotonic stomach with moderate gastric retention and delay in 
emptying. Mild ileus is a complication in most patients following 
spinal instrumentation and this is thought to be an important 
predisposing factor to the development of the "cast syndrome." 
Other factors recently stressed include an acute origin of the 
superior mesenteric artery from the aorta with an unusually 
short supraduodenal course and exaggeration of the lumbar 
lordosis by hyperextension with displacement of the intestine 
into the pelvis causing traction on the mesentery and vessels. 

These patients all recovered with nonoperative treatment, 
which included nasogastric suction, intravenous fluids, and 
nursing in the prone position. Adoption of this position, also. 
usually relieved duodenal obstruction during a barium study. 
These authors emphasize the inappropriateness of the term 
cast syndrome.” Vascular compression of the duodenum may 
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be seen in the absence of a cast following spinal surgery, in 
acute pancreatitis, in burns, and in severe trauma. 


T. Noel K. Allan 


Combined radiation therapy and surgery in the treatment of 
carcinoma of the esophagus. Gary-Bobo J, Pujol H, Solassol 
C, N'Guyen M, Gary-Bobo A (Centre Paul-Lamarque, Clinique 
Saint-Eloi, Avenue Professor-Grasset, F 34000 Montpellier, 
France). J Radiol Electrol Med Nucl 59:343-345, 1978 


Cancer of the esophagus remains the most deadly of cancers. 
Early diagnosis is often difficult. By the time the diagnosis is 
made, treatment is relatively ineffective. In a series of 755 cases 
of cancer of the thoracic esophagus treated at the Centre de 
Montpellier, 530 received radiation therapy alone, 131 surgery, 
32 combined radiation therapy and surgery, 17 chemotherapy, 
and 45 patients received no treatment. 

Surgical treatment consisted of complete resection of the 
tumor and reconstruction of the esophagus. In carcinoma of the 
upper third of the esophagus the 6 months to 5 years survival 
was zero. In carcinoma of the middle third of the esophagus, 
survival leveled off from 5695 at 1 year to 29% at 2 years to 16% 
at 5 years, and in carcinoma of the lower third the survival rate 
was 43%, 31%, and 15%, respectively. Thus the survival rate for 
both groups was about the same. Those receiving radiation 
therapy for the most part had been rejected from Surgery as 
inoperable. In this group the 5 year survival after cobalt®° for 
carcinoma of the upper third was 5.7%; for carcinoma of the 
middle third 1.496; and for the lower third, 2.796. The lower 
survival rate in this series is attributed to the advanced stage of 
disease. 

In an attempt to improve the overall results, a program of 
combined radiation therapy followed by surgery was tried in a 
series of 143 patients. A tumor dose of 4,000 rads was adminis- 
tered in 8 days followed within 4-6 days by surgical resection of 
the tumor. In 53 patients the extent of the tumor and regional 
metastasis was such that only a simple exploratory operation 
was performed. This was followed by 2,000 rads delivered 
postoperatively. In this group the survival rate was 24% at 1 year 
and 4% at 2 years. However, in the 90 patients who received 
intensive preoperative radiation followed by successful surgery 
there was a 3 year survival of 29% and 28% for cancer of the 
middle and lower thirds respectively, and a 5-year survival of 
1896 and 2596 respectively. 

In those patients with considerable metastatic disease, both 
local and distant — pulmonary and hepatic, the prognosis re- 
mains very poor and the results so far obtained are most 
discouraging. 

Would the addition of chemotherapy improve the results? 
This is the question raised by the authors. 


William H. Shehadi 


Evaluation and follow-up of pancreatic arteriograms. A new 
role for angiography in the diagnosis of carcinoma of the 
pancreas. Herlinger H, Finlay DL (Department of Radiology, St. 
James's University Hospital, Leeds, England). Clin Radiol 
29 :277-284, May 1978 


Of over 300 pancreatic arteriograms done in this hospital 
group adequate follow-up was possible in only 103 patients, 
with carcinoma in 35 of them. Based on the prospective report 
there were three false negatives and seven false positive carci- 
noma diagnoses, an overall accuracy rate of 90.396. A retro- 
spective review could eliminate all but one false negative and 
one false positive diagnosis. Angiographic findings are re- 
viewed separately for periampullary and true pancreatic carci- 
noma. Subselective catheterization and adequate opacification 
of the arterial network of the pancreas allows the reliable 
demonstration or exclusion of even 1-2 cm carcinomas, pro- 
vided the clinical presentation of the patient has not been that 
of jaundice or pancreatitis. Taking into account the availability 
of newer noninvasive imaging techniques, clinical situations are 
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listed in which the angiographic diagnosis of carcinoma is no 
longer required. The new purpose of angiography in pancreas 
carcinoma diagnosis is the demonstration of small and sill 
curable lesions, the prerequisite for this being a much earl er 
clinical suspicion of the disease and an earlier referral ‘or 
angiography. 


Author Abstract 


Genitourinary 


Urinary diagnostic indices in acute renal failure: a prospect've 
study. Miller TR, Anderson RJ. Linas SL, Henrich WL, Berns 
AS. Gabow PA, Schrier RW (Department of Medicine, University 
of Colorado Medical Center, Denver, Colorado). Ann Intern Med 
89 :47-50, July 1978 


It is often difficult, if not impossible, to recognize the cause 
of acute renal failure. This interesting prospective study was 
conducted to determine which indices of renal function most 
accurately predict the basic etiology of an acute deterioration in 
renal function. The study included all adult patients with acute 
renal failure evaluated during a 1-year period at the University 
of Colorado hospitals. Patients with chronic renal failure and 
those with an obvious cause for abnormal renal function tests, 
such as diuretic therapy, glycosuria, adrenal insufficiency Or 
cirrhosis, were excluded. The tests determined the urine 
osmolality, urine sodium concentration, urine to plasma urea 
nitrogen ratio, urine to plasma creatinine ratio, and a renal 
failure index determined by dividing the urinary sodium by the 
urine to plasma creatinine ratio. 

These investigators found that acute renal failure is probably 
due to a prerenal cause when the urine osmolality is greater 
than 500, the urine sodium less than 20 meq/liter, the urine to 
plasma urea nitrogen ratio is greater than 8, and the renal 
failure index is less than 1. Oliguric acute renal failure is 
suggested by a urine osmolality of less than 350, a urine socium 
of greater than 40 meq/liter, a urine to plasma urea nitrcgen 
ratio of less than 3, and a renal failure index of greater then 1. 
Although there are some patients, particularly those with 
acute nonoliguric renal failure, in whom these indices of renal 
function do not accurately predict the cause of the renal fai ure, 
in general these tests are highly reliable. This article provides 
valuable clinical data which can be extremely helpful in manag- 
ing patients in whom the urine output has suddenly fallen. 


David C. Dale 
Department of Medicine 
University of Washinjton 


Urinary tract after abdomino-perineal resection. Barbaric ZL, 
Wolfe DE, Segal AJ (University of Rochester Medical Center, 
Rochester, New York). Raaiology 128 :345-348, Aug 1978 


Uroradiological examinations on 33 patients subjected to 
abdominoperineal resection were analyzed. The most common 
finding was medial displacement of both ureters, with the right 
one frequently crossing the midline. Bladder deformity, some- 
times severe, was present in all patients. Localized ureteral 
narrowing due to stricture or recurring neoplasm was fou qd in 
30% of the patients examined. Other common complications 
included retrovesical abscesses, periurethral abscesses, ure- 
thral fistulas and strictures, and bladder retention. All ‘hese 
findings were more prominent in men. 


Author Abstract 


The angiography of intrarenal leiomyoma. Costello P, Zinman 
L, Michaud J (New England Deaconess Hospital, Boston, Mas- 
sachusetts 02215). J Can Assoc Radiol 29:134-135, June 1978 


Renal leiomyomas constitute 5.2% of asymptomatic renal 
nodules. The authors state that a search of the literature reveals 
that only three renal leiomyomas have been studied angiograph- 


AESTRACTS 155 


ically. Two cases were predominately avascular, and one vas- 
cular. Tha authors add one more case to the literature, that of a 
26-year-old female who presented with complaint of a dull 
epigastric ache. Initial investigation revealed a solid right upper 
lobe renal mass. Selective renal arteriography demonstrated a 
very vascular mass with numerous irregular and dilated vessels 
and a dense inhomogeneous tumor stain. 


Jack M.A. Tishler 


Renal medullary necrosis in infants and children. Kozlowski K, 
Brown RW (Royal Alexandra Hospital for Children, Camper- 
down 2250, New South Wales, Australia). Pediatr Radiol 7 :85- 
89, 1973 


Decreased renal perfusion or exposure to nephrotoxic sub- 
stances may result in tubular, medullary, or cortical necrosis. In 
infancy. anoxia is the most common precipitating cause. The 
authors present two infants with renal medullary necrosis, and 
a review of 24 autopsy cases. The radiologic appearance varies 
with the stage and severity of involvement. Early, the excretory 
urogram may be normal, or there may be enlargement of the 
kidneys with dense opacification of the medullary zones of the 
whole «dney. Late changes are divided into the medullary or 
papillary types. In the medullary variety, sinus formation and 
central intrapapillary cavitation occur. In the papillary type, 
contrast is seen between the viable and necrotic portions of the 
papilla with a ring formation. With sloughing of the papilla, 
filling defects may be seen. 


B. J. Wood 


Musculoskeletal 


Caicific tendinitis of the neck. Newmark H Ill, Forrester DM, 
Brown JC, Robinson A, Olken SM, Bledsoe R (Century City 
Hospital, 2070 Century Park East, Los Angeles, California 
90067). Radiology 128:355-358, Aug 1978 


Rupture of a calcific deposit in the longus colli muscle causes 
acute tendinitis with pain and spasm. These may mimic infec- 
tious spondylitis or meningitis. The longus colli originates from 
the arterior surface of T1, 2, 3 and C7, 6, 5. |t inserts on the 
anterio- tubercle of the atlas C2, 3, and 4. The longus colli 
musci2 along with the longitudinal ligament form a 3-4 mm soft 
tissue density anterior to the cervical vertebral body as seen on 
the lateral view. Symptomatic patients typically will show soft 
tissue swelling anterior to the vertebral bodies with amorphous 
calcification just inferior to the anterior arch of C1. Differential 
diagnosis would include avulsion fracture cue to hyperexten- 
sion in ury and extraossicle as a developmental anomaly. 


Asher Nov 


Morphology of the acetabulum in congenital dislocation of the 
hip. Fcnseti IV J Bone Joint Surg [Am] 60 : 586-599, July 1978 


The author discusses the autopsy findings of the hips of six 
infants who had unilateral congenital hip dysplasia. He stresses 
that many of the newborn infants previously examined may have 
slight "clicks" of the hip but the diagnosis of a dislocation 
should only be made when there is a "jolt" over the acetabular 
ridge causing a true positive Ortolani sign. 

Wei! described cases and excellent pictures along with histol- 
ogy highlight the anatomic findings. 

The article is well written and presents an interesting ap- 
proach to understanding the basic cases of congenitally dislo- 
catec rips and is of value to orthopedic and radiology special- 
ists who have occasion to evaluate this difficult problem. An 
excellent list of references is offered for those who wish to 
pursue this problem. 


Gerald R. Smith 


Proximal focal femoral deficiency. Goldman AB, Schneider R, 
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Wilson PD Jr (Hospital for Special Surgery, New York, New 
York). J Can Assoc Radiol 29: 101-107, June 1978 


The authors discuss the wide spectrum of conditions charac- 
terized by a partial absence and shortening of the proximal 
femora, thought to be a disturbance in mesenchymal growth, 
and referred to as proximal focal femoral deficiency (PFFD). 
This group of congenital limb deficiencies are generally recog- 
nized at birth and are characterized by shortening of the femur 
and partial absence of the proximal diaphysis. More severe 
cases may also involve the trochanters, femoral neck and head, 
and the acetabulum. 

PFFD is a congenital but not hereditary disorder, occurring in 
both males and females and is not associated with any specific 
prenatal complication. The lesion is bilateral in 996-1695 of 
cases, the degree of severity in bilateral cases usually being 
unequal. The differential diagnosis for these groups of diseases 
includes septic hip, congenital hip dislocation, Morquio's dis- 
ease, cleidocranial dysostosis, developmental coxa vara, and 
multiple epiphyseal dysplasia. 


Jack M.A. Tishler 


Skeletal manifestations of hyperthyroidism. Chevrot A, Pal- 
lardy G, Ledoux-Labard G (G. Pallardy, Service de Radiologie 
B, Hopital Cochin, 27 Rue du Faubourg-Saint Jacques, 75674 
Paris, France.) J Radiol Electro Med Nucl 59:29-32, 1978 


Skeletal changes in hyperthyroidism receive little attention by 
the radiologist. However, an awareness of the clinical history 
and symptoms should enable early recognition of the skeletal 
changes, when present. 

Hyperthyroidism affects the metabolism of bone with an 
increase in the excretion of calcium and phosphorus resulting 
in osteoporosis. There is increased reticulation of the spongiosa 
and thinning of the cortex involving mostly the hands, feet, long 
bones and vertebrae. Spontaneous fractures, or fractures fol- 
lowing minor trauma may occur in 5965-1095 of cases. In the 
adult, hyperthyroidism with osteoporosis is most likely to occur 
in females past age 50, especially with a prolonged history of 
hyperthyroidism. Clinical manifestations which may be present 
are exophthalmus, pretibial edema, and swelling of the extrem- 
ities. Additionally scapulo-humeral periarthritis, hypercemento- 
Sis, oncholysis, and less frequently, thyroid acropathy may 
occur. In children hyperthyroidism is usually recognized early 
and treatment is instituted without delay. Thus skeletal manifes- 
tations are rare. Linear bone growth may be accelerated, with 
early fusion of the epiphysis. The authors' report is based on a 
study of 1,200 adults and 35 children at the hopital Cochin. 
Excellent radiographs illustrate the described changes. 


William H. Shehadi 


Computed tomography scanning for the measurement of bone 
mineral in the human spine. Weissberger M, Zamenhaf R, 
Aronow S, Neer R (Physics Research Laboratory, Massachu- 
setts General Hospital, Fruit Street, Boston, Massachusetts 
02114). J Computer Assisted Tomography 2:253-262, July 1978 


This study considers the sensitivity and reproducibility of CT 
scanning examination of the vertebral column in order to 
determine whether or not accurate and reproducible measure- 
ment of small (196-296) changes in mineral content of the 
vertebral column is possible. Theoretical calculations using a 
glucose solution phantom in a water bag CT unit shows that (as 
a model of osteomalacia) the particular scanning unit in use 
would be marginally able to measure 1% changes in the mineral 
content of a vertebra. It was also determined that bone mineral 
measurement is both density and composition dependent in the 
vertebral body. This complicates interpretation as other patho- 
logic processes (fracture, neoplasia, etc.) could produce an 
apparent change in bone mineral by this technique. Despite 
these problems, this technique appears to offer a unique 
method of measuring in vivo bone mineralization. 


Michael J. Meagher 
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The double-contrast shoulder arthrogram. Goldman AB, Ghel- 
man B (Hospital for Special Surgery, New York, New York). 
Radiology 127 :655-663, June 1978 


Experience with double contrast arthrography indicates it is 
superior to the single contrast technique. First, the double 
contrast study provides additional information on the width of 
rotator cuff tears and on degeneration in the tendons. This 
information is valuable in choosing surgical candidates and 
electing the best surgical incision. Second, the air-distended 
capsule permits visualization of the entire intraarticular portion 
of the biceps tendon. Third. improved visualization of the 
articular cartilage is important in evaluating patients with pre- 
vious anterior shoulder dislocations or inflammatory arthritis. 


Author Abstract 


Nervous System 


Risk factors in complications of aqueous myelography. Eldevik 
OP, Haughton VM (Milwaukee County General Hospital, Medical 
College of Wisconsin, Milwaukee, Wisconsin). Radiology 
128:415-416, Aug 1978 


The adverse reactions from aqueous myelography in 88 
primates were reviewed to determine what factors increase the 
risk of complications. Seventy-four iocarmate (Dimeray) myelo- 
grams were obtained on 41 animals, and 90 metrizamide (Amp- 
iaque) myelograms were obtained on 47 animals. The risk of 
seizures and death from iocarmate myelography was higher 
than from metrizamide myelography. In animals that had pre- 
vious myelograms or showed evidence of arachnoiditis, the risk 
of complications from aqueous myelography was higher. Addi- 
tional precautions may be indicated if aqueous myelography is 
performed in patients with arachnoiditis. 


Author Abstract 


Rational management of the asymptomatic carotid bruit. 
Brewster DC, Schlaen HH, Raines JK, Abbott WM, Darling RC 
(Harvard Medical School, Boston, Massachusetts 02114). Arch 
Surg 113:927-930, Aug 1978 


The benefits of carotid angiography and carotid end- 
arterectomy in the symptomatic patient have been well estab- 
lished. More controversial, however, is the role of angiography 
and surgery in the asymptomatic patient whose only abnormal- 
ity is a carotid bruit. 

It is now clear that a carotid bruit may be the only manifesta- 
tion of a significant carotid bifurcation occlusive lesion. Docu- 
mentation of its severity and importance, however, requires the 
use of cerebral angiography, which, despite increasing safety, 
is not without occasional morbidity and mortality, and is also 
relatively expensive and time consuming. Modern rational man- 
agement of an asymptomatic carotid bruit therefore demands 
noninvasive screening techniques that will allow identification 
for angiography and surgery. In recent years, a wide variety of 
noninvasive methods for evaluation of the cerebrovascular 
System have been developed. Each method, however, has 
limitations; most provide different information; and no single 
technique has emerged as totally reliable. 

For these reasons, a noninvasive cerebrovascular evaluation 
has been devised that combines three separate but complimen- 
tary procedures: ocular pneumoplethysmography (OPPG), ca- 
rotid audiofrequency analysis (CAA), and cerebral Doppler anal- 
ysis. This evaluation has proven particularly useful in examina- 
tion of the asymptomatic carotid bruit, and the management of 
such patients is aided by noninvasive testing. Patients with a 
poorly compensated stenosis (reduced OPPG) are all consid- 
ered candidates for angiography and surgery. For patients with 
a well-compensated (normal OPPG) but surgically important 
stenosis (abnormal CAA or Doppler), angiography and surgery 
are recommended in selected patients. Angiography and/or 
surgery are believed safely withheld in all remaining patients as 
long as they remain asymptomatic. The reliability and effective- 
ness of this approach is evaluated in a series of 100 consecutive 
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patients with an asymptomatic carotid bruit. There were no 
false-positive results and only one known false negative in*er- 
pretation. 


Reiley K dd 


The apical artifact: elevated attenuation values toward :he 
apex of the skull. DiChiro G, Brooks RA, Dubal L, Chew E 
(Clinical Center, Building 10, National Institutes of Health, 
Bethesda, Maryland 20014). J Computer Assisted Tomography 
2:65-70, Jan 1978 


An artifact that can cause an elevation in CT numbers o as 
much as 20 Hounsfield units toward the apex of the head is 
described. This artifact was first noted on the EMI CT 1910 
scanner but has been observed in other scanners as vell. 
Phantom studies of this artifact have revealed that its primary 
origin is the beam hardening distortion due to the large amcunt 
of bone present in apical cuts. This has been verified by 
computer simulations. An intuitive explanation of the origin of 
the artifact is also presented. 


Author Abstract 


Comparative efficacy of contrast agents in computed tomog- 
raphy scanning of the brain. Norman D, Enzmann DR, Newton 
TH (University of California, San Francisco, California 94143). J 
Computer Assisted Tomography 2:319-321, July 1978 


A number of intravenous contrast agents utilizing botr so- 
dium and meglumine cations as well as iothalamate and d atri- 
zoate anions are compared in a small group of patients with 
documented gliomas. Measurement of the changes in attenua- 
tion coefficient of the brain after contrast infusion showed no 
clinically observable differences between the meglumine and 
sodium salts or between iothalamate and diatrizoate anion. 
Comparisons of so-called "dilute" agents and "concentreted" 
agents showed no significent differences in the degree of tumor 
enhancement when an equal total iodine dose is given. 


Michael J. Meagher 


Giant intracranial aneurysms simulating brain neoplasms on 
computed tomography. Baird S, Bentson J, Winter J, Wilson G, 
Joyce P, O'Connor L (UCLA, Center for Health Sciences Los 
Angeles, California 90024). J Computer Assisted Tomography 
2: 303-307, July 1978 


Three patients are discussed in whom intracranial aneurysms 
of greater than 2.5 cm in size were misdiagnosed as neoplasms. 
In each case, the lesion presented on the precontrast scan as 
an area of increased density without surrounding edema. After 
contrast enhancement, the lesion markedly increases in density. 
Two types of aneurysms are demonstrated. The globoid aneu- 
rysm contains little clot within the ectatic vessel and the 2ntire 
area of increased density on the precontrast scan increases 
further in density after contrast infusion. In the case of a 
serpentine aneurysm, large amounts of thrombus and e rela- 
tively small vascular channel are present. On precontrast scan, 
the margins of the ectatic vessel usually are of higher density 
than adjacent brain tissue with the central area within the 
ectatic vessel often being of similar density to surroundinc brain 
tissue. Following contrast enhancement, both the wall amd the 
lumen of the vessel increase in density. This corresponds to the 
histologic finding of sma | vessels within the adventitial wall of 
giant serpentine aneurysms. 

The authors emphasize that giant aneurysms must be consid- 
ered in the differential diagnosis when CT scanning shows a 
well circumscribed area of increased density without surround- 
ing edema. Further differentiation requires angiography. 


Michael J. Meagher 


Radiation necrosis of the brain: correlation between cor puted 
tomocraphy, pathology, and dose distribution. Mikhael MA 
(Washington University School of Medicine, 510 South King- 
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shighway Boulevard, St. Louis, Missouri 63110). J Computer 
Assisted Tomography 2 -71-80, Jan 1978 


T^e authors describe four histologically confirmed cases of 
delayed radiation necrosis. Three of the patients had primary 
brain tumors which were treated by surgery and radiation, the 
fourth patient had received radiation followed by surgery for 
maxillary sinus carcinoma. All patients received 6,000-6,750 
rads and presented 9 to 19 months later with severe neurologi- 
cal symptoms which included confusion, lethargy, aphasia, 
hemiparesis, and seizures. The patients were scanned on an 
EMI scanner with a 160 x 160 matrix with and without contrast 
enFancement. CT findings were similar in all cases. A low 
density lesion with mass effect was seen before contrast en- 
hancement. The mass enhanced in an irregular fashion either in 
the center or at the periphery. In one of the cases, the original 
tumor did not show enhancement. CT findings alone could not 
discriminate between recurrent tumor which is the usual cause 
of recurrent symptoms and delayed radiation necrosis. Angiog- 
raphy showing an avascular mass and radionuclide studies 
showing areas of increased uptake are also nonspecific. The 
authors stress that one must correlate the findings on CT 
scanning and the zones of high radiation dose on dose recon- 
struction plans to differentiate between delayed radiation necro- 
sis and recurrent tumor. They found in all cases that the areas 
of the brain which received 6,000 or more rads during therapy 
were the areas in which radiation necrosis occurred. Three of 
the patients underwent surgery with subsequent clinical im- 
provement. 


Paul M. Chikos 


Relative detectability of intracranial calcifications of com- 
puted tomography and skull radiography. Norman D, Diamond 
C. Boyd D (University of California School of Medicine, San 
Francisco, California 94143). J Computer Assisted Tomography 
2:61-64. Jan 1978 


Phantom studies comparing "plain film" skull radiography 
ard CT scanning using an EMI water bag unit show that the 
relative sensitivity of CT scanning versus skull x-rays for intra- 
cranial calcifications is dependent on the size of the calcium 
deposits. In general, the CT scan appeared to be five to 15 times 
more sensitive than skull radiographs in detection of intracra- 
nial calcifications. However, under certain circumstances, the 
plain-skull radiograph could be more sensitive than the CT scan 
in demonstrating intracranial calcification. 


Michael J. Meagher 


Computed tomography of the orbit with special emphasis on 
coronal sections: Part I. Normal Anatomy. Tadmor R, New PFJ 
(Massachusetts General Hospital, Boston, Massachusetts 
02114).J Computer Assisted Tomography 2:22-34, Jan 1978 


The authors describe their experience with an EMI CT 5000 
prototype scanner modified with a 6 mm collimator and scanned 
in the axial plane at zero degrees to Reid's base line and in the 
direct coronal plane at 70 to 80 degrees to the same line. Scans 
were viewed as a 160 x 160 matrix display having matrix 
elements of 1.5 x 1.5 mm and also as a direct enlargement of 
the 320 x 320 matrix display having elements of .8 x ,8 mm. 
The normal anatomy of the orbit is illustrated both with CT 
scans and drawings and described in detail. The authors com- 
ment that on coronal sections each occular muscle was individ- 
ually discernible except for the inferior oblique which was not 
visualized. The CT illustrations included the elongated appear- 
ance of the optic nerve on slightly rotated coronal sections, 
tortuosity of the optic nerve, partial visualization of opthalmic 
vein in a noncontrast enhanced study and a partial visualization 
of the opthalmic artery following contrast enhancement. 


Paul M. Chikos 


Computed tomography of the orbit with special emphasis on 
coronal sections: Part Il. Pathological Anatomy. Tadmor R, 
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New PFJ (Massachusetts General Hospital, Boston. Massachu- 
setts 02114). J Computer Assisted Tomography 2:35-44, Jan 
1978 


Using the techniques described in the preceding article, the 
authors illustrate the pathologic changes seen with a mucocele, 


carcinoma, lymphoma. metastasis, meningioma, and optic 
glioma. The authors feel that direct coronal scans significantly 


J Computer Assisted Tomography 2:16-23, Jan 1978 


In a retrospective analysis of 7,000 CT scans performed on an 
EMI 160 x 160 matrix head unit, 15 relatively young patients (8- 
40 yrs old) were found to have varying degrees of apparent 
cerebral atrophy not expected for their age. The common 


ship between the degree of apparent cerebral atrophy and the 
Current corticosteroid dosage. In two of the Cases the CT 
appearance improved after the Steroid dosage was lowered. 
This group of patient was also unusual because they suffered 
far less neurologic impairment than would be predicted on the 
basis of the CT scan. The pharmacologic action of cortico- 
Steroids on the brain includes steroid-induced protein catabo- 
lism and loss of brain volume secondary to a loss of water. The 
authors advised caution in attributing apparent cerebral atrophy 
to the underlying disease in patients who have been on long 
term corticosteroids. 


Paul M. Chikos 


Computed tomography in the evaluation of encephaloceles in 
infants and children. Byrd SE, Harwood-Nash DC, Fitz CR, 
Rogovitz DM (D.C. Harwood-Nash, Hospital for Sick Children, 
555 University Avenue, Toronto, Ontario, Canada M5G 1X8). J 
Computer Assisted Tomography 2:81-87, Jan 1978 


The authors report their findings in 20 infants and children 
with encephaloceles who were scanned on an Ohio Nuclear 
Delta scanner. A standard axial projection was obtained with 


rate in the axial Projection. They also found that viewing the 
image in the reverse mode with bone being black was helpful in 
defining the precise bony abnormalities. Determination of the 
attenuation value of the Substance of the encephocele fully 
delineated the cerebral spinal fluid cavity from one which 
contained cerebellar or cerebral tissue as well. In their experi- 
ence the only disadvantage with CT was that cerebral angiog- 
raphy was still required in those patients who were selected for 
surgery to better define the major arteries and draining dural 
venous Sinuses. 


Paul M. Chikos 
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Pediatric Radiology 


Bowel stenosis as a late complication of acute necrotizing 
enterocolitis. Costin BS. Singleton EB (Texas Children’s Hos- 
pital, Houston, Texas). Radiology 128 : 435-438, Aug 1978 


The present survival rate in necrotizing enterocolitis is 75%- 
80%. The late complication of bowel stenosis has been previ- 
ously described and is caused by cicatricial changes that 
coexist with healing. The authors describe a series of 10 infants. 
Average age at diagnosis was 38 days; ages ranged from 13 to 
93 days. The period between diagnosis of necrotizing entero- 
colitis to development of Stricture was a mean of 33 days; range 
of 11-72. 

Patients receiving medical management tended to show a 
single stricture whereas those surgically treated showed a 
higher number of cases of two or more strictures. Distribution 
of the acute disease process was Predominantly in terminal 
ilium whereas distribution of stricture is mainly in the left colon. 
There was a predominance of necrotizing enterocolitis as well 
as stricture formation in males. 

The authors stress that their series is small and their findings 
may not be statistically significant. Differences between the 
medically and surgically managed patients may be a manifesta- 
tion of severity rather than management. Difference in distribu- 
tion of acute disease process as compared with late sequela 
may again be a manifestation of severity of the disease process 
with the more malignant form not achieving healing and se- 
quela. 


Asher Nov 


Gastroesophageal reflux in infants and children: correlation 
of radiological severity and pulmonary pathology. Darling DB, 
McCauley RGK, Leonidas JC, Schwartz AM (New England 
Medical Center Hospital, 171 Harrison Avenue, Boston, Massa- 
chusetts 02111). Radiology 127 :735-740. June 1978 


1 month prior to or following the barium study. 

Gastroesophageal reflux with hiatus hernia. as well as pul- 
monary abnormalities were noted in 54 patients (68.495). Gas- 
troesophageal reflux with hiatus hernia were present in 154 
patients showing no pulmonary symptoms or 36.4%. Twenty- 
five patients had no evidence of gastroesophageal reflux with 
hiatus hernia (31 6%), while gastroesophageal reflux and hiatus 
hernia were negative with negative chest radiographs in 269 or 
63.6%, a total of 79 patients with pulmonary radiographic 
abnormalities as Opposed to 423 patients without pulmonary 
abnormalities. 

Reflux was divided into “minor reflux," which defined reflux 
as limited to the thoracic esophagus in hiatal hernia. "Major 
reflux" was defined as retrograde flow of barium to the level of 
the clavicles with or without aspiration of the contrast material. 
Pulmonary disease was defined as protracted or transitory. 
Among the groups showing major reflux a total of 33 patients 
with 11 showing transitory pulmonary findings and 22 showing 
protracted pulmonary findings. In the minor reflux group, 14 
patients had transitory pulmonary findings and six had pro- 
tracted findings. In the group showing no reflux there were 17 
cases of transitory pulmonary findings and seven cases of 
protracted findings for a total of 24. Their findings suggest that 
major reflux and pulmonary findings are related until proven 
otherwise. 


Asher Nov 


Spondylometaphyseal dysplasia in two sibs of normal par- 
ents. Gustavson KH, Holmgren G, Probst F (Department of 
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Pediatrics. University Hospital, S-90187 Umea, Sweden). Pediatr 
Radiol 7 :90-96, 1978 


Two siblings with short-limbed dwarfism of the spondylome- 
taphyseal dysplasia variety are described. Both parents were 
normal, and the mode of inheritance in these cases best f ts 
autosomal recessive, in contrast to previously described famil al 
cases which appeared to be autosomal dominant. Included in 
the article is a table differentiating features between achondro- 
plasia, metatropic dwarfism, spondylometaphyseal dysplas a, 
and pseucoachondroplastic dysplasia. 


B. J. Wood 


Segmental colonic gangrene: à surgical emergency in the 
hemolytic-uremic syndrome. Schwartz DL, Becker JM, So FB, 
Schneider KM (1300 Union Turnpike, New Hyde Park, New York 
11040). Pediatrics 62:54-56, 1978 


The number of patients with hemolytic-uremic syndrome 
developing acute surgical abdomen is small. The authors pre- 
sent a 2 /z- year-old female admitted with a 4-day history of 
fever, diarrhea, and abdominal pain. On physical examination, 
she had an abdominal mass in the epigastrium and signs of 
peritonitis. No petechiae were seen initially. The stool was 3+ 
guaiac-positive. At operation, a segment of gangrenous colon in 
the transverse and proximal descending portion was encoun- 
tered. Massive petechial hemorrhages were seen in the mesen- 
teries, peritoneum, and serosal surfaces. Histologically, the 
resected bowel showed gangrene and extensive vascular occlu- 
sions. Following surgery, the BUN rose and the platelet count 
fell. The child developed oliguria. The intestinal manifestations 
of the hemolytic-uremic syndrome are discussed. 


B. J. Wood 


Nonsurgical management of renovascular hypertension in the 
neonate. Adelman RD, Merten D, Vogel J, Goetzman BW, 
Wennberg RP (School of Medicine, Department of Pediatrics, 
4301 X Street, Sacramento, California 95817). Pediatrics 62:71- 
76, 1978 


Over an 18-month period, nine infants in a neonatal intensive 
care unit developed hypertension (blood pressure, 115/88 to 
280/140 mm/Hg) at 2-45 days of age. Eight of the nine infants 
had indwelling umbilical artery catheters prior to onset of 
hypertension; six of the nine infants had evidence of a petent 
ductus arteriosus. Peripheral plasma renin activity was 300 ng/ 
ml/3 hr in six of eight infants. Angiograms were abnormal in Six 
of seven infants and computerized renal scans were abnormal 
in all nine infants. One infant had congenital renal artery 
stenosis. Eight of nine infants had evidence of unilateral or 
bilatera! renal artery thrombi which were felt to have emanated 
from an umbilical artery catheter or a ductus arteriosus. Hwper- 
tension in all infants was successfully controlled medically 
(follow-up of 3 to 27 months; mean 14.4 months). Blood pres- 
sures remained normal when medication was discontinued. In 
our experience, neonatal renovascular hypertension is no 
longer uncommon, responds to aggressive medical manage- 
ment, and rarely requires early nephrectomy. Neonatal renovas- 
cular hypertension was usually associated with umbilical ertery 
catheters positioned above the level of the renal arteries. 


Author Abstract 


Necrotising entero-colitis following umbilical vein catherisa- 
tion. Shah KJ, Corkery JJ (Children's Hospital, Birmincham, 
England). Clin Radiol 29 :295-301, May 1978 


Fifteen cases of neonatal necrotising enterocolitis NEC) 
following umbilical vein catherization are reported. Their clini- 
cal and radiological features are briefly described and the 
proper course of a catheter through the umbilical vein-ductus 
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venosus-inferior vena cava segment is demonstrated. The sig- 
nificance of malposition of the catheter and its association with 
NEC is discussed. It is suggested that the abdominal radio- 
graphs be taken in the anteroposterior and la*eral projections 
with a portable x-ray machine to check the posizion of the radio- 
opaque catheter prior to the commencement of transfusion or 
infusion. 


Author Abstract 


Cerebral echinococcosis, a pediatric disease: report of two 
cases with one successful five-year follow-up. Pearl M, Kotsi- 
limbos DG, Lehrer HZ, Ao AH, Fink H, Zaimar H (Metropolitan 
Hosoital Center, 1901 First Avenue, New York, New York 10029). 
Pediatrics 61:915-920, 1978 


Cerebral involvement with echinococcosis is uncommon, 
occurring in only 196-2976 of cases of E. granulosa. One-half to 
75% of these cases, however, occur in children. The authors 
present two patients, one of whom died before treatment could 
be instituted, and the other who is alive and well 5 years after 
surgical resection of both cerebral and liver cysts. A new 
nontoxic antihelmintic, Mebendazole, promises help in medical 
therapy. It has been highly effective in animals and in a few 
human patients who have been treated. 


B. J. Wood 


Pulmonary lesions in atypical measles. Laptook A, Wind E, 
Nussbaum M, Shenker IR (Division of Adolescent Medicine, 
Long !siand Jewish-Hillside Medical Center, New Hyde Park, 
New York 11040). Pediatrics 62 :42-46, 1978 


Three children are reported who developec atypical measles 
9-13 years following immunization with killed measles vaccine. 
All three had pulmonary involvement which consisted of pneu- 
monic consolidation followed by shrinking and resolution of the 
pneumonia but with residual pulmonary nodules. The nodules 
have persisted on follow-up films 3.5 to 5 months later. Diagno- 
sis was confirmed by elevated antibody titers to rubeola. The 
occurrence of pulmonary nodules is characteristic of atypical 
measles pneumonia and it is important to recognize that the 
nodules may persist for prolonged intervals. 


B. J. Wood 


Miscellaneous 


The detection of inferior vena caval thrombosis with computed 
tomography. Steele JR, Sones PJ, Heffner LT Jr (Emory Univer- 
sity School of Medicine, Atlanta, Georgia). Radiology 128:385- 
386, Aug 1978 


The authors present two cases, the first, a 34-year-old with 
recurrent pulmonary emboli in whom a CT scan done for 
unrelated purposes demonstrated thrombcsis in the inferior 
vena cava. The second case was a 35-year-old man in whom a 
CT scan was performed for tumor staging and demonstrated 
thrombosis within the inferior vena cava and left renal vein. 
Thrombi were detected following intravenous contrast injection. 
They appear as low density filling defects within the caval lumen 
and surrounded by higher density blood following the contrast 
enhancement. The authors propose that detecting such a find- 
ing may have application in the staging of abdominal neo- 
plasms, in particular adrenal cell carcinoma. 


Asher Nov 


Narcotics smuggling: the double condom sign. Merrille PF, 
Ducas J, Ruggere MD (Queen Mary Veteran's Hospital, Mon- 
treal. Quebec, Canada). J Can Assoc Radiol 29:79-81, June 
1378 


The authors describe a new sign on the plain film of the 
abdomen which may aid in the identificatior of narcotics smug- 
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glers who have ingested their precious cargo to avoid detection. 
Hashish is radioopaque and may be identified on the plain film 
of the abdomen, but cocaine, morphine, and heroin are radio- 
lucent. In order to prevent intoxication and to present their 
valuable cargo, the smuggler may wrap each narcotic ball in 
two condoms, folding each on itself. This may trap air between 
the condom layers and this gas may present as a ring-like 
density on abdominal film. No hidden narcotics were found in 
seven suspected smugglers with normal abdomen films, but 
narcotic laden condoms were eventually passed per rectum in 
five patients in whom a positive ring sign was demonstrated on 
the abdominal plain film. 


Jack M.A. Tishler 


Skeletal diseases associated with angiomatosis. Macpherson 
RI, Letts RM (Children's Rehabilitation Centre, University of 
Manitoba, Winnipeg, Manitoba, Canada). J Can Assoc Radiol 
29 :90-100, June 1978 


The authors discuss the clinical and radiologic features of 
Skeletal diseases associated with angiomatosis. These repre- 
sent basically two groups of diseases, Maffucci's syndrome, 
where angiomatosis is associated with enchondromatosis and 
congenital angiectatic hypertrophy, where angiomatosis is usu- 
ally associated with hypertrophy of underlying bones, soft 
tissues, and occasionally viscera. 


Jack M.A. Tishler 


Ultrasonics 


Ultrasonography of necrotic hepatic metastases. Wooten WB, 
Green B, Goldstein HM (M. D. Anderson Hospital and Tumor 
Institute, Houston, Texas 70030). Radiology 128:447-450. Aug 
1978 


Twelve patients with sonolucent hepatic metastases studied 
with gray scale ultrasonography are presented. Extensive ne- 
crosis presumably accounts for the sonolucent appearance of 
the hepatic lesions. The spectrum of ultrasonographic features 
and correlations, particularly with computed tomography, are 
presented. The similarity between anechoic hepatic metastases 
and benign conditions of the liver is emphasized. 


Author Abstract 


Computed tomography and gray scale ultrasonography of the 
adrenal gland: a comparative study. Sample WF, Sarti DA 
(University of California School of Medicine, Los Angeles, 
California 90024). Radiology 128:377-383, Aug 1978 


The anatomy of the normal and pathologic adrenal gland is 
demonstrated using computed tomography and gray scale ul- 
trasonography. A number of potential anatomic pitfalls specific 
to one or both modalities are noted. These include the postero- 
medial aspect of the fundus of the stomach which is very close 
to the left adrenal gland and can be mistaken for a mass. This 
can usually be delineated with dilute iodinated oral contrast 
using CT. Oral contrast can also be used to identify the second 
and fourth portions of the duodenal Sweep which reside slightly 
caudad to the adrenal glands. Another potential pitfall seen with 
ultrasound is the esophagogastric junction which lies anteriorly 
and to the left of the aorta. Vascular structures can be confused 
with the left adrenal. These include the left renal artery and vein 
and a tortuous splenic artery. 


Stephen J. Carter 


Ultrasonographic identification of dilated intrahepatic bile 
ducts and their differentiation from portal venous structures. 
Laing FC, London LA, Filly RA (University of California, San 
Francisco, California 94143). J Clin Ultrasound 6:90-94, April 
1978 


The appearance of dilated intrahepatic bile ducts was evalu- 
ated on ultrasonograms of 50 patients with proven extrahepatic 
biliary obstruction. Five characteristic changes allowed differ- 
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entiation between biliary and portal venous Systems. These 
changes included: (1) alteration in the anatomic pattern adja- 
cent to the main right portal venous segment and the main 
portal vein bifurcation; (2) irregular walls of dilated bile ducts; 
(3) stellate confluence of dilated bile ducts; (4) acoustic en- 
hancement by dilated bile ducts; (5) peripheral location of 
dilated bile ducts. Many patients exhibited more than one of 
these findings. Parasagittal scans of the main right portal vein 
were the most sensitive for detection of intrahepatic ductal 
dilatation. Recognition of the characteristic changes and knowl- 
edge of the portal venous anatomy makes it possible to diag- 
nose extrahepatic biliary obstruction with a high degree of 
confidence. 


Author Abstract 


Echography in the examination of abdominal lymphadenop- 
athies. Vadrot D, Laval-Jeantet M, Vadrot M, Delmas PF, 
Bouzac H (M. Laval-Jeantet, Service de Radiologie, Hopital 
Saint-Louis, 2 Place du Docteur Alfred Fournier 75010, Paris. 
France). J Radiol Electrol Med Nucl 59:399-406, 1978 


In a study of abdominal lymph nodes, lymphography is limited 
because only the retroperitoneal lymph nodes are opacified. 
Furthermore, both normal and abnormal lymph nodes may not 
be opacified at all or may be only partially opacified. Thus their 
true size and structure cannot be determined. Also, in some 
cases lymphography may be contraindicated or technically 
impossible to perform. 

In 20% of cases, echography will give additional information 
that could not be obtained from lymphography and will identify 
retroperitoneal lymph nodes not opacified by lymphography. 
Additionally, lymph nodes not accessible to lymphography — 
mesenteric, celiac, and other abdominal nodes, can be readily 
identified. Echography provides an excellent method for evalu- 
ation of the extent of regression of lymph nodes involved in 
primary (Hodgkin's lymphoma) or metastatic disease following 
radiation therapy or chemotherapy. While echography will dem- 
onstrate the changes in the size of the nodes, lymphography 
will give more information about the structure and architecture 
of the lymph nodes when they are opacified. 

This report is based on a study of 100 patients on whom both 
lymphography and echography were performed. The simulta- 
neous application of both procedures gives a greater yield of 
positive results and diagnostic accuracy than either procedure 
performed alone. 


William H. Shehadi 


B-mode ultrasonography of prosthetic vascular grafts. Good- 
ing GA, Herzog KA, Hedgcock MW, Eisenberg RL (University of 
California School of Medicine, San Francisco, California 94143). 
Radiology 127 :763-766, June 1978 


The role of contact B-mode ultrasonography in demonstrat- 
ing prosthetic vascular grafts was assessed in 24 patients (27 
grafts). All grafts were well delineated. End-to side bypass grafts 
could be separated from end-to-end replacement grafts by their 
characteristic appearance. Patent and occluded grafts could 
not be distinguished either in vivo or in vitro. However, B-mode 
ultrasonography was ideally suited to the detection of other 
complications of vascular prosthetic grafts: hematoma, infec- 
tion, and false aneurysm formation. 


Author Abstract 


Radiation Oncology 


The effectiveness of prophylactic brain irradiation in small cell 
carcinoma of the lung. Moore TN, Livingston R, Heilbrun L, 
Eltringham J, Skinner O, White J, Tesh D (Southwest Oncology 
Group, Operations Office, 3500 Rainbow Boulevard, Suite 100, 
Kansas City, Kansas 66103). Cancer 41 :2149-2153, June 1978 


The results of a prospective SWOG study involving the use of 
prophylactic whole brain irradiation in patients with oat cell 
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bronchogenic carcinoma extending from December 1974 
through November 1976 are presented. Three hundred fifty- 
eight patients were fully or oartially evaluable. Most patients 
received the protocol prescribed: central whole brain tumor 
dose of 3,000 rads in 10 increments over 2 weeks. Of the 152 
patients with extensive disease who received prophylactic brain 
irradiation, only six have suffered a clinical central nervos 
system relapse. Of the 88 fully or partially evaluable patier ts 
with limited disease who were given prophylactic brain irrad a- 
tion, six subsequently developed clinical brain symptoms. T^e 
respective percentages of failure were 3.996 (6/152 patients) 
and 6.896 (6/88). The morbidity of whole brain irradiation was 
minimal. There was no statistically significant difference in 
survival demonstrated in this report although there appeared to 
be a trend toward improved median survival in protocol treated 
patients. The authors feel that prophylactic brain irradiation is 
of benefit. 


Herbert C. Berry 


Frozen autologous platelet transfusion for patients with leu- 
kemia. Schiffer CA, Aisner J, Wiernik PH, N Engl J Med 299:7- 
12, July 6, 1978 


For this study, 25 patients with acute nonlymphocytic leuke- 
mia, many of whom had become alloimmunized from previous 
platelet transfusions, had their platelets removed and frozen in 
dimethylsulfoxide anticipatory to an episode of thrombocyto- 
penia from therapy for their leukemia. Using very specialized 
techniques, the investigators were able to show that the plate- 
lets could be stored for several months, could be freeze-thawed 
with only a 1396 loss, and gave good increments of increase in 
the platelet count after their transfusion. In many of the patients, 
the transfusion requirement could be met by the use of the 
frozen platelets. This technical advance may be the forerunner 
for the development of improved methods for blood cell trans- 
fusions for many other conditions. 


David C. Dale 
Department of Medicine 
University of Washington 


Carcinoma of the prostate. Harisiadis L, Vennema RJ, Senyszyn 
JJ. Puchner PJ, Tretter P, Romas NA, Chang CH, Lattimer JK, 
Tannenbaum M (Division cf Radiotherapy, Columbia-Presbyte- 
rian Medical Center, 622 West 168th Street, New York, New 
York 10032). Cancer 41:21 31-2142, June 1978 


The authors retrospectively review the results of external 
radiotherapy in the treatment of 146 patients with prostate 
cancer treated between 1964-1976. There were 13 stage A 
patients, 21 stage B patierts, 112 stage C patients with respec- 
tive 5 year survival rates of 88.2%, 86.8%, and 58%. Patients 
with undifferentiated tumor had significantly lower survival 
rates in the stage C group (p = 0.008). Patients with obstructive 
changes on excretory urography had a 5-year survival of 24.1% 
versus 71.3% (p = 0.001) for those with a normal excretory 
urogram. Patients receiving adjuvant hormonal treatment did 
not do statistically significantly better than those who did not. A 
delay of more than 6 months in starting radiation therapy from 
the time of diagnosis correlated with a decrease in -year 
survival rate from 70.3% to 31.9% (p = 0.003). Patients receiving 
tumor doses greater than 6,500 rads had a 5-year survivel rate 
of 86.7% versus 57.1% for those receiving tumor doses less 
than 6.500 rads (p = 0.009). Of the patients, 8.2% deveioped 
complications attributed to radiation therapy, six of these Jrow- 
ing in the intestinal tract. The authors feel that external "adio- 
therapy rather than brachytherapy appears to be the treatment 
of choice for cancer of the prostate with indications for radio- 
therapy. 


Herbert C. Berry 


Pericarditis following wide field irradiation of the mediastinum 
for Hodgkin’s Disease. Dana M. Colombel P, Bayle-Weissber- 
ger C, Teillet F, Desprez-Curely JP, Bernard J, Chotin G (Service 
de Radiotherapie, Hopital Saint-Louis, 75010 Paris, France). J 
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Radiol Electrol Med Nucl 59 :335-341, 1978 


The authors report on the incidence of postradiation pericar- 
ditis in a series of 579 patients with Hodgkin's disease treated 
with Cobalt*?, using a mantle field. The pericardium is a critical 
organ being more sensitive to radiation than the other medias- 
tinal structures. The development of pericarditis as a complica- 
tion of radiation therapy depends on the total dose delivered to 
the mediastinum and the relative distribution through the ante- 
rior and posterior fields. The size of the field and the thickness 
of the patient are relatively unimportant factors compared with 
the total dose delivered. The incidence of pericarditis is zero 
when the dose to the mediastinum is less than 4,000 rads, 3% 
when the dose is 4,000 rads, 9.2% when the dose is 4,500 rads 
and 20% when the dose is 5.000 rads. The incidence is double 
in children under 15 years of age, otherwise age plays no 
sigrificant role. The incidence is essentially the same in both 
sexes. A dose distribution of 60% to the anterior field and 40% 
to the posterior field is optimal. 

In a series of 579 patients treated by the authors, there were 
35 cases of pericarditis. In five patients pericarditis was due to 
Hodgkin' s disease which preceded radiation therapy. In Six 
patients there was probable involvement of the pericardium by 
Hodgkin's disease during the period of observation. Twenty- 
four patients developed pericarditis as a result of radiation 
therapy, an over all incidence of 4.4%. None of the patients who 
received a dose under 4,000 rads developed pericarditis. 

The authors believe that successful administration of a 
course of chemotherapy prior to radiation therapy will obviate 
the necessity of administering doses above 4,000 rads. In a little 
over half the cases the clinical manifestations of pericarditis 
were retrosternal pain, dyspnea, muffling of the cardiac sounds, 
at times a friction rub, and enlargement of the cardiac silhou- 
ette. These cases responded favorably to corticosteroid therapy. 
In the remaining patients, the symptoms were less pronounced 
and consisted of vague pains and slight dyspnea. Serial chest 
films showed progressive increase in the size of the heart 
shadow. Three patients developed constrictive pericarditis 
which required pericardectomy. The other patients responded 
well to corticosteroid therapy as did the first group. 


William H. Shehadi 


Extrapelvic metastases in carcinoma of the cervix. Berkmen 
YM (New York Medical College-Metropolitan Hospital Center, 
New York, New York 10029). Revista Interamer Radiol 3:155- 
160, July 1978 


Cervical carcinoma spreads beyond the pelvis through the 
lymphatics and blood with an instance varying from 15% to 58% 
in different series. Direct extension involves the parametrium, 
rectum, and urinary bladder. Invasion of the pelvic bones by 
contiguity is similarly common. Nodal implants in the external 
iliac and hypogastric lymph chain can extend to the lymphatics 
of the utero-sacral ligament, sacral and lumbar nodes of the 
promontory, the aortic lymph nodes, and cisterna chyli. Thus, 
the tumor can propagate through these lymphatics to the 
retroperitoneal space, mediastinum, and to the left supraclavic- 
ular nodes. The tumor can extend from lymph nodes and invade 
the adjacent organ. Thus outward growth from paraaortic lymph 
nodes can destroy lumbar vertebrae, obstruct the ureters, or 
invade other retroperitoneal organs. Destruction of the verte- 
brae is usually unilateral and occasionally may involve the 
intervertebral disc. The duodenum and pancreas can be invaded 
by extension from retroperitoneal nodes. 

Blood-born metastases are second in frequency of occur- 
rance. Malignant cells easily reach the venous circulation via 
abundant pelvic and vertebral venous plexuses which freely 
communicate with the inferior vena cava OF via the thoracic 
cuct. Thus the lungs become the most common site of hema- 
togenous metastases. Retrograde propagation of the tumor 
cells from the mediastinal lymph nodes may be a major mecha- 
nism for lymphangitic dissemination to the lungs. Bony metas- 
tases via hematogenous route is less common than involvement 
by direct invasion or extension from the lymph nodes. 


Charles M. Nice, Jr 


Book Reviews 





Bone Tumors: General Aspects and Data on 6,021 Cases, 


pp., 1978. $32.75 


This new edition of a popular work on bone tumors reflects 
the author's experience over the past decade of collating an 
additional 2,234 cases of bone tumors referred to the Mayo 
Clinic. This edition follows the same format as the previous one 
with an introductory chapter on general aspects of bone tumors 
followed by separate chapters on specific lesions. The classifi- 
cation follows that of Lichtenstein. 

Significant changes in the new edition are reflected in the 
addition of four chapters and about 160 additional pages. 
Several entities taken from previous classifications are treated 
separately. These include benign and malignant histiocytomas, 
telangiectatic osteosarcoma, hemangioendothelioma, heman- 
giopericytoma, ossifying fibroma, giant cell reactive lesions, 
and mesenchymoma of the chest wall. 

Once again each entity is outlined by its incidence, sex 
distribution, age distribution, localization, symptoms, physical 
findings, radiologic findings, gross and histologic pathology, 
treatment, and prognosis. Particularly helpful is the continua- 
tion of this format in the chapter on conditions that simulate 
primary neoplasms of bone. This establishes continuity 
throughout the book. 

The most welcome change is the use of a larger type face in 
both the text and the legends for illustrations. This makes the 
reading considerably easier. Other improvements include a 
better distribution of illustrations to follow the text more closely 
and the addition of a considerable amount of pathologic mate- 
rial. As expected, the bibliography has been updated to 1976. 

One of the more popular features of previous editions, the 
illustrations depicting the skeletal, age, and sex distribution of 
individual lesions, has been changed slightly to reflect half- 
decade intervals in the age graph. This reviewer, who was 
familiar with the old illustrations, initially found the new graphs 
slightly confusing. However, after study, it became apparent 
that the new format represented a further breakdown of the age 


Cardiac Catheterization and Angiography, 
Livingstone, 239 pp., 1978. $29.50 


The third edition of this text provides a basic introductory 
book outlining the place of cardiac catheterization and angio- 
graphic methods in the study of cardiac disease. Initial chapters 
outline methods of recording, measuring pressure, shunt detec- 
tion, and calculation of data. A chapter on echocardiography 
has been added. Radiologic equipment, contrast media, and 
general principles of angiography are discussed. The body of 
the text is largely devoted to principles of right and left heart 
catheterization and coronary angiography. Concluding chap- 
ters include anesthesia and complications of cardiac catheteri- 
zation. 

This text reads easily and largely fulfills its intended purpose. 
Certain sections of the book are especially well written, partic- 
ularly those discussing methods of left and right heart catheter- 
ization, catheter courses, and problems in the use of guide 
wires. The thoughtful and critical discussion of the assessment 
of catheterization results and pitfalls in interpreting pressure 
and oximetry data is excellent. 

While this introductory text could not be expected to cover 
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3d ed. By David C. Dahlin. Springfield, Ill. Thomas, 445 


distribution. 

The text itself is basically unchanged from the previous 
edition. It does, however, reflect the differences which the 
addition of new case material has provided and the conclusions 
the author has reached based on his exhaustive analysis of 
these cases. 

| have two criticisms, however, one minor and one major. The 
minor criticism is in the placing of tables Il and IIl. Each of these 
requires two pages. In the previous edition, the tables were 
placed so that the reader could see the entire table with the 
book open. It is now necessary to turn the page to see the 
second part of the table. For table II it is necessary to keep 
turning the page back to know exactly which tumor one is 
dealing with. 

The major criticism of the book and perhaps its greatest 
shortcoming is in the quality of the illustrations. The majority of 
the radiographs and indeed much of the pathologic material are 
either too contrasty, or too “muddy” resulting in a loss of detail 
which is disappointing in a work of this Scope. Those illustra- 
tions which have been carried over from the previous edition 
have suffered the most in clarity of reproduction. However, even 
the new illustrations are not entirely adequate. (I showed the 
book to several colleagues who agreed on the quality of illustra- 
tions.) Judging from the quality in the previous edition, | would 
Surmise that the fault is the printer's rather than the author's. 

If one can overlook the deficiencies in the illustrations, this 
book represents an excellent compendium regarding every 
aspect of bone tumors. The reader will find it well organized 
and easily comprehensible. Anyone with an interest in bone 
tumors will certainly want to add this book to his library. 


Richard H. Daffner 
Veterans Administration Hospital 
Durham, North Carolina 27705 


3d ed. By David Verel and Ronald G. Grainger. New York: Churchill 


everything in detail, certain deficiencies are evident. There is 
little emphasis on techniques of pediatric cardiac catheteriza- 
tion especially through the umbilical artery, although there is a 
brief discussion of umbilical vein catheterization. There is no 
discussion of the techniques of percutaneous catheterization in 
the neonate utilizing the newer types of balloon angiography 
catheters, and septostomy catheters, pulmonary artery cathe- 
terization in patients with transposition, and bronchial artery 
catheterization in patients with pulmonary atresia. The angio- 
graphic approach to the diagnosis of complex cyanotic congen- 
ital heart disease especially complex transposition and angio- 
graphic methods of volume determination are not discussed. 
Similarly there is no mention of methods of His bundle record- 
ings. 

The added chapter on echocardiography is the weakest 
section, and is probably inappropriate in a book discussing the 
principles of cardiac catheterization and angiography. A large 
number of echocardiograms are of poor technical quality and 
do not demonstrate the described abnormalities well. A serious 


AJR:132, January 1979 


AJR:132, January 1979 


limitation is the lack of discussion of echocardiographic systolic 
time intervals in the evaluation of pulmonary arterial hyperten- 
sion. 

The recently recognized value of axial angiography is briefly 
discussec in the evaluation of coronary artery disease, but is 
not illustrated. Similarly, the technique of axial cineangiography 
in the evaluation of complex congenital heart disease is not 
discussed or illustrated. Systemic heparinization of adults end 
children, prevalent in the United States, is not mentioned. 

The text concludes with an atlas of 161 illustrations of 
congenital and acquired heart disease. Although the printed 
radiographs are high in contrast, most adequately demonstrate 
the described lesions with a few exceptions. The figures illus- 
trating coronary artery disease are poor, do not illustrate the 
abnormalities well, and should be replaced by more adequate 
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radiographs representing newer angiographic techniques. The 
smell section on normal and abnormal catheter positions iS 
good. Unfortunately, common aortic arch anomalies including 
those causing vascular rings are not illustrated. The illustrations 
of hypertrophic obstructive cardiomyopathy do not correctly 
discuss or illustrate the cause of left ventricular outflow tract 
obstruction. 

Despite these limitations, the text is useful as an introduction 
for ressdents and fellows in the place of cardiac catheterization 
and angiographic methods in the modern study of cardiac 
disease. 

Richard B. Jaffe 

Garth S. Orsmond 
University of Utah 

Salt Lake City, Utah 84132 


Echocardiography: Interpretation and Diagnosis. By Jack J. Kleid with Stephen B. Arvan. New York: Appleton- 


Century-Crofts, 460 pp., 1978. $36.50 


This monograph briefly summarizes the current status of 
ultrasound as a diagnostic tool in cardiology. It is clinically 
oriented. with chapters devoted to specific disease entities such 
as endocarditis and aortic dissection as well as chapters dis- 
cussing the evaluation of particular anatomic structures. Its 
strongest features are the clinical correlations, discussions of 
differential diagnosis of echocardiographic findings, and expla- 
nation of some of the potential pitfalls and sources of confusion. 

Although the book is generally quite readable, up-to-date, 
and wel! referenced, there are a number of significant lapses. 
The “obligatory” chapter on ultrasound physics is confusing 
and misleading, and the chapter on equipment is abstracted 
entirely from the operator's manual of one commercial unit. 

In several instances, the author makes unsupported state- 
ments and it is unclear whether he is merely expressing an 


opinicn. For example, the statement that premature mitral valve 
closure is common in acute aortic insufficiency but never 
occurs in chronic aortic insufficiency would have had greater 
weigFt if backed by a reference to the literature. 

The illustrations are copious and pertinent. For the most part, 
they ere good demonstrations of the described pathology. A few 
of the echograms, however, do not seem to agree with the text, 
ard zt least one illustration seems to refute the author's state- 
ment in the text. 

This is a reasonably good survey of the present status of 
cardiac ultrasound, but would have benefited greatly from more 
careful editing. 

Michael Grossman 
University of California, Irvine 
Orange, California 92568 


Diagnostic Ultrasound in Clinical Obstetrics and Gynecology. Edited by Horace E. Thompson and Richard L. 
Bernstine. New York: John Wiley & Sons, 192 pp., 1978. $25 


This book is a concise compilation of the current utilization 
of ultresonography in clinical obstetrics. Despite its title, the 
text gives only cursory coverage to gynecologic ultrasonogra- 
phy. 

The authors make a chapter by chapter presentation of 
ultrasonographic methods of examination, normal and cravid 
pelvic anatomy, principles of fetal mensuration, placental ocal- 
ization. and the complications of pregnancy, including diagno- 
sis of fetal death. Two chapters, one at the beginning and one 
at the end, are dedicated to physics and instrumentation. An 
additional chapter is dedicated to the radiation hazards of 
ultrasonography (or the absence thereof). 

The greatest value of this monograph is the chapter on fetal 
mensuration by Dr. Thompson. Its contents and presentation 
reflect the well assimilated and extensive experience of the 
author in this particular field. Dr. Thompson emphasizes the 
technique, clinical use, value, and limitations of fetal mensura- 
tion. This discussion includes not just the often-used biparietal 
diameter determination, but also the systematic use of crown- 
rump, trunk, and maternal uterine volumes. A great deal of 
perspective and sound clinical guidance can be obtained from 
this chapter. | believe it is one of the best references on the 
subject. 

Rather little of new significance has been added :o the 
literature in obstetrical ultrasonography since it became widely 
used in the first half of this decade. This is reflected in the 
chronology of the authors references at the end o! each 
chapter. Accordingly, one may question the justification for 
another textbook on the subject. However, this text emphasizes 


the clinical impact of ultrasonography in obstetrical practice. 
This correlation can be of particular value to the ultrasonogra- 
pher. 

Ircnically, the more challenging gynecologic ultrasonography 
is less extensively discussed. Though the authors state that 
ciagnostic ultrasound is of utmost assistance to the gynecolo- 
cist. they fail to demonstrate why or how it is such a valuable 
procedure. The few chapters alloted to the subject are short. 
The discussion of many problems of gynecologic differential 
diacnosis, such differentiation among various types of ovarian 
tumors, is incomplete and presented in a fragmented manner. 

Likewise the chapters on physics and radiation biology add 
little new to previous textbook presentations. The authors fail to 
poirt out the comparative resolution value of some of the 
instruments they discuss, and thus give a rather deceptively 
favorable impression of "real time" or rapid imaging systems. 
Of interest is the detailed index for the physics subtitles. The 
ndex for the book contains 117 major headings, 37 of these are 
n reference to physics and instrumentation (including “X-axis 
anc Y-axis," and excluding clinical listings such as "ovarian 
malignancy,” “teratoma,” or "fetal weight ). 

im general, this book will be a welcome addition to any 
already extensive library on the subject. However, it is recom- 
meaded only for a few specific aspects of obstetric ultrasonog- 
rapny not as a comprehensive, or working-desk, reference text. 


Antonio C. Gonzalez 
Grady Memorial Hospital 
Atlanta, Georgia 30303 
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Ultrasound: Its Application in Medicine and Biology, parts | and Il. Edited by F. J. Frey. (Series: Methods and 


Phenomena 3.) Amsterdam and New York: Elsevier Scie 


The interaction of man-made ultrasound with biologic sys- 
tems is discussed by 15 authors and coauthors in this two-part 
volume. This topic is quite complex and touches on many fields, 
ranging from basic physics of acoustics to the therapeutic and 
diagnostic applications of ultrasound in clinical medicine. It is 
presented in 14 chapters, with each standing on its own and 
contributing to a particular aspect of the material. The majority 
of chapters present their Subjects in great depth, addressing the 
reader with considerable background in mathematics and phys- 
ics, but other articles are understandable without such an 
extensive scientific background. 


ntific Publishing, 745 Pp., 1978. $72.75 


This volume can be used and recommended as a textbook 
and reference source for bioscience and bioengineering stu- 
dents and professionals as well as for the interested radiologist 
and ultrasonographer. For the Clinically oriented physician, 
however, the Subject presentation may well be too theoretical 
to be of real interest. 

Peter F. Winter 

Allgemeines Krankenhaus St. Georg 
2 Hamburg 1 

Lohmuehlenstrasse 5 

West Germany 


An Atlas of the Human Brain for Computerized Tomography. By Takayoshi Matsul and Asao Hirano. Tokyo and New 


York: Igaku-Shoin, 570 pp., 1978. $54.50 


This book consists of black and white photographs of brains 
cut at 0°, 10°, 15°, 20°, 25°, 30°, 40°, 50°, 60°, 80°, 110°, and 140° 
from the canthomeatal line. There are accompanying line draw- 
ings for all pictures and computed tomographic correlations for 
the 15° and 20° sections only. Other than to explain the method 
of sectioning and the organization of each picture on each 
page, there is no text. The bibliography is a good overview of 
the major CT articles to 1977. The index is detailed and helpful. 

The pathologic specimens in this atlas were prepared with 
meticulous care. All brain photographs are crisp and fill each 
page. The line drawings for each picture are labeled in detail. 
However, the CT sections, when present, are of poor technical 
quality. 

As an atlas of pathologic brain sections, this book appears 


complete. However, its application for computed tomography is 
limited by the absence of bony landmarks in the cut brain 
specimens. Bony reference points would be especially helpful 
at the foramen magnum, temporal bone, and sella turcica. In 
addition, larger, technically better, and more plentiful correla- 
tive CT sections are needed to make each pathologic brain 
Specimen more meaningful. Certainly, CT sections at 0° and in 
the coronal plane would be appropriate. 

This atlas would seem to have greatest appeal as a reference 
source for those doing research projects in computed tomog- 
raphy of the brain. 

Edward Grayson 
Memorial Hospital 
Hollywood, Florida 33021 


Secondary Spread in Breast Cancer, vol. 3 in the series, New Aspects of Breast Cancer. Edited by Basil A. Stoll. 
Chicago: Year Book Medical Publishers (distributor), 245 pp., 1977. $12.95 


The third volume in this series provides the specialist physi- 
cian with an authoritative and balanced interpretation of new 
scientific findings and thinking specifically oriented toward the 
possible application to a clinical problem. As expected from a 
multiauthor volume, some contributions are outstanding, while 
others are less impressive. Likewise, in a field where theory and 
practice move rapidly, as in the adjuvant chemotherapy of 
breast cancer, the time required for publication makes it impos- 
sible to be entirely timely. Therefore, the latest report of Bon- 
nadonna's work dates back to February 1976, and the criticism 
of Dr. Stjernsward's "Examination of Adjuvant Radiation Ther- 
apy” could not be included. 

While the majority of the contributions contain a review of 
the knowledge in the field of factors influencing the spread of 


breast cancer and the appearance of metastasis in relation to 
treatment, some original data are presented. Of special value 
are the sections dealing with conclusions and possible future 
applications of basic science research to the treatment of 
human breast cancer which follow each of the 13 chapters. This 
volume will give the specialist physician an understanding of 
the status of basic research in the spread of breast cancer as of 
1977, and it will give the scientists working in a specific area an 
understanding of other work that is taking place. The cost of 
the book seems reasonable. and the production is beyond 
reproach. 
H. Gunter Seydel 
Thomas Jefferson University Hospital 
Philadelphia, Pennsylvania 19107 


Breast Cancer Management: Early and Late. Edited by Basil A. Stoll. Chicago: Year Book Medical Publishers 


(distributor), 237 pp., 1977. $17.95 


This book was published in 1977 by William Heinemann 
Medical Books, and is distributed in this country by Yearbook 
Medical Publishers. The editor is Dr. Basil A. Stoll, honorary 
consultant physician to Radiotherapy and Oncology Depart- 
ments, St. Thomas' Hospital and Royal Free Hospital, London. 
The contributors are principally American and British, with one 
each from Wales, Australia, and Canada. Dr. Michael Baum of 
Cardiff, Wales, introduces the book with a discussion of prog- 
nosis related to the biology of breast cancer, and argues that 
breast cancer should be considered a systemic disease until 
proven otherwise. The case for radical surgery is presented by 
Dr. Guy Robbins, Chief of the Breast Service at Memorial 
Hospital of New York City, with a good summary of the results 


from Memorial Hospital. Dr. George Crile of Cleveland contin- 
ues his campaign for doing less surgery, and, as usual in his 
papers, he describes performing partial mastectomy for se- 
lected cases, but then uses his follow-up statistics as if the 
results were derived from unselected cases. It would have been 
helpful to include a chapter by Dr. Crile's principal critics, Drs. 
Thomas Anglem and Robert Leber of Boston, since Dr. Crile 
presents his data like an attorney arguing a case before a jury, 
rather than as a clinical scientist objectively analyzing data. 

Dr. Paul Strickland has written a good chapter on radical 
radiation therapy for locally advanced disease. discussing over- 
all results with primary radiation therapy. Included is a section 
on the morbidity of high dose radiation to the breast, for 
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example, the rare instances of brachial neuritis, radiation darr- 
age to the myocardium, and secondary carcinomas resulting 
from high dose radiation therapy. It is unfortunate that there 5 
little discussion of the ongoing trials of radiation therapy fcr 
early operable breast cancer. Although these trials (e.g., the 
Harvard study) are not yet extensive enough to draw final 
conclusions, they do show promise in early cases of breast 
cancer in which the patient refuses surgery. 

There is a good summary of the clinical trials conducted Ey 
the National Surgical Adjuvant Breast Project under the direz- 
tion of Dr. Bernard Fisher. He summarizes the project's proto- 
cols no. 5 through no. 10, which are presently ongoing in that 
group, as well as similar trials conducted by other cooperative 
groups in the United States and Europe. His emphasis is on the 
results with combined modality therapy, especially adjunctive 
chemotherapy. 

One chapter discusses sequential systemic therapy, including 
hormones and ablation, as well as radiation therapy for meta- 


Psychosocial Care of the Dying Patient. Edited by Charl 


The author has put together an anthology that includes eicht 
parts, one preface, an introduction, and epilogue. He was 
assisted by 39 contributors and he borrowed heavily frem 
published materials in journals in order to construct an impres- 
sive textbook on the psychosocial care of the dying patient. The 
eight parts include: Guidelines for Terminal Patient Care; Pa- 
tients and Families Facing Life-threatening Illness; Doctor-Pa- 
tient Reletionships: Emotional Impact; Psychological Needs: 
Recognition and Action, Counseling the Patient's Family; Spe- 
cific Issues; and Care of the Dying Patient: Recent Develop- 
ments. 

Dr. Garfield's personal input and a good number of contribu- 
tions are of excellent taste, well written, and stimulating. The 
style and message of a few contributions are poor and unintor- 
mative. 

Some 39 topics or chapters are discussed. For example in 
part seven, Specific Issues, these topics are included: Reff&c- 
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static disease. There are several good chapters on specific 
problems with breast cancer, including management of pleural 
metastases, hypercalcemia, management in pregnancy, treat- 
ment of arm edema, and cancer of the male breast. Another 
difficult problem, the management of the contralateral breast, 
is discussed by Dr. John McCredie. 

There is no mention of breast reconstruction after radical 
surgery, especially useful when modified radical mastectomy 
can be done and the pectoralis major muscle preserved. 

The book offers much worthwhile information; it is clearly 
written, fairly concise, and has a bibliography following each 
chapter. It should be useful to any surgeon, radiation therapist, 
or chemotherapist who participates in the care of breast cancer 
patients et any stage of their disease. 

Robert F. Jones 
Department of Surgery 
University of Washington 
Seattle, Washington 98195 


es A. Garfield. New York: McGraw-Hill, 430 pp., 1978 


tions on Life and Death, Human Sexuality and Serious Illness, 
Adaptation to Open Heart Surgery: A Psychiatric Study of 
Response to the Threat of Death, and Survival by Machine: The 
Psychological Stress of Chronic Hemodialysis. A few illustra- 
tions of good taste are used to separate one part of the book 
from the next, and a number of tables and linear drawings help 
to present the subject. 

Dr. Garfield is the Director of the Shanti Project and uses this 
book to inform the reader of this humane alternative or comple- 
ment to the concept of a hospice. 

All professional oncologists and medical professionals, in- 
cluding people in allied health services that come in contact 
with cancer patients, could benefit from reading this book 

Ruheri Perez-Tamayo 
Department of Radiation Therapy 
Loyola University Hospital 
Maywood, Illinois 60153 


Cancer Therapy by Hyperthermia and Radiation. Edited by C. Streffer, D. van Beuningen, F. Dietzel, E. Róttinger, J. 
E. Robinson, E. Scherer, S. Seeber, and K.-R. Trott. Baltimore: Urban & Schwarzenberg, 344 pp., 1978. $39.50 


This book reports the Proceedings of the Second Interna- 
tional Symposium on Cancer Therapy by Hyperthermia and 
Radiation held in Essen, Germany in June 1977. The edi-or, 
Prof. Christian Streffer, is associated with the University of 
Essen Institute for Medical Radiation Physics and Radiation 
Biology. 

Included are the complete texts of the 11 main lectures 
presented by invited speakers. All are excellent, comprehensive 
reviews. The remainder of the book includes 82 short proffered 
papers in nine subsection topics. As is frequently the case with 
books reporting the proceedings of a conference, there are 
numerous rather unsophisticated, perhaps even inaccurate or 
misleading, papers. The publication has had no real scientific 
editorial review. 

Although hyperthermia research is in its infancy, a number of 
important physiologic prirciples and biologic concepts are 
already known; most are reviewed in this monograph. Neverthe- 
less, many of the reported studies apparently have not te ken 
sufficient cognizance of the importance of significant physio- 
logic changes which occur with heating in vivo, but are unlikely 
to be seen in in vitro experiments. This is not to say that 
complicated in vitro studies may not help in explaining mezha- 
nisms cf actions, but findings in vitro may not have the 


applicability of in vivo situations. This is particularly important 
when considering important matters such as sequencing of the 
heating with other therapeutic measures (like irradiation), alter- 
ation of responses during a fractionated treatment regimen, 
and. of course, the crucial concept of therapeutic gain in vivo. 

Cancer therapy by combined hyperthermia and radiation as 
implied in the title, is not actually dealt with except from a 
theoretical standpoint. There are 15 papers on clinical studies; 
all but four of these relate to whole body heating rather than 
localized or regional heating which is considered most appro- 
priate in conjunction with irradiation. 

Despite these shortcomings, this monograph is still essential 
for anyone interested in the current state of the art of hyperther- 
mia in cancer therapy. So much is currently being done investi- 
gationally in the area that it is virtually impossible to remain 
abreast in the field; this book summarizes the essential findings 
and state of the art as of mid-1977. 


William L. Caldwell 

Division of Radiation Oncology 
University of Wisconsin 

Center for Health Sciences 
Madison, Wisconsin 53706 
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Noncoherent Optical Processing. By Gordon Leonard Ro 


With the recurrence of interest in use of noncoherent or 
incoherent optical techniques in optical data processing, and 
the general interest in data processing systems that can handle 
high data rates, this book is of particular interest. The work of 
Professor Rogers in the optics literature is well known. There- 
fore, one would be interested in any compendium by this author 
for a good overview of the field and possible base for an 
appropriate tutorial entrée into this field. 

This book, however, appears not to meet these expectations. 
In general, the work has not been brought above the level of 
professional journal papers. The reader is assumed to under- 
stand a great deal about the field, the terms used, and the 
Specialized phraseology. The presentation is terse and non- 
pedagogical. Specifically, the historic perspective is rarely pre- 
sented, terms are introduced without definition, and fundamen- 
tal contributions of other works are excluded, such as tlie 
Kovaznay Correlator, the Hanbury-Brown Twiss experiment, the 
excellent work of Bromley et al., and others. 

Although it may be appropriate in professional journals, the 
use of specialized terms without definition or reference is 
undesirable. Examples are terms like the following: spectral 
luminosity, correlation, convolution, polar diagram, lenticular, 
coherence, etc. It would seem that in a textbook, the pedagogi- 
cal style would predominate. 
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gers. New York: John Wiley & Sons, 176 pp., 1977 


In the description of techniques, terminology like "negative 
intensity" detracts from the technical credibility of the material. 
In addition, the reference to COS ( ) being a period is inappro- 
priate descriptive material. A more direct statement of the 
definition of period is desirable. 

Although the first four chapters are brief and lacking in style 
and completeness, the latter chapters are much better. The 
author persists, however, in writing for a selected audience and 
leaves definitions and terms to guesswork. This creates prob- 
lems for some readers, such as radiologists, who would be 
frustrated in understanding material which will some day be of 
importance to them. 

The book is timely and interesting, and | enjoyed reading 
about the clever techniques that enable simple data processing 
tasks (chapters 9 and 10). It is lamentable that the author did 
not expand the material to appeal to a broader and less 
specialized audience. This is particularly important today, since 
noncoherent optics is emerging as an exciting area for study 
and research. 

F. Paul Carlson 

Vice President 

Oregon Graduate Center for Study and Research 
Beaverton, Oregon 97005 


News 





National Breast Cancer Conference 


The eighteenth National Conference on the Detection and 
Treatment of Breast Cancer will be held in Atlanta, March 5-B. 
The conference, devoted to progress in the detection ard 
treatment of breast cancer, will feature internationally recog- 
nized authorities in the fields of radiology, surgery. pathology. 
obstetrics and gynecology, epidemiology. and other medical 
and nonmedical specialties. 

Emphasis will be on the team approach to cancer manage- 
ment and the involvement of the various specialities in major 
problem areas including: high-risk benign disease, minimal 
breast cancer, radiation ris«s, detection programs, invasive 
cancers, the relationship of gynecological disease and breast 
disease, and rehabilitation. 

The conference will be sponsored by the American College of 
Radiology. AMA Category | continuing medical education credit 
is available. 

For further information contact: American College of Radiol- 
ogy, 6900 Wisconsin Ave., Chevy Chase, MD 20015; telephone, 
(301) 654-6900. 


Radiation Therapy Seminar 


The Uriversity of Florida Division of Radiation Therapy will 
hold its Ninth Annual Clinical Research Seminar April 26-28, in 
Gainesville. This is a clinical oncology conference emphasizing 
multidisciplinary decision making and radiation therapy tech- 
niques with one day devoted to case presentations and ‘wo 
days to clinical research papers. Guest professor will be Sarr uel 
Hellman. Direct inquiries to: Dr. Rodney R. Million, Radiation 
Therapy Division, Box J-385, J. Hillis Miller Health Center, 
Gainesville, FL 32610. 


Conference on CT, Ultrasound, Nuclear Medicine 


A conference, CT, Ultrasound, and Nuclear Medicine: A 
Correlation, will be February 93-25 in Albuquerque, New Mex- 
ico. Fee is $125; 16 hr continuing education credit wil be 
available. For information contact: Dr. F. A. Mettler, Jr., Cancer 
Research and Treatment Center, University of New Mexico, 
Albuquerque, NM 87131. 


Symposium: Computerized Tomography of the 
Brain 


A symposium on computed tomography of the brain has >een 
scheduled for September 20-22 in Bordeaux, France. Organiz- 
ers are Professors J. M. Caille and G. Salamon under the 
guidance of the University of Bordeaux Il and INSERM (the 
French National Institute of Health and Medical Reseerch). 
Primary topics will be the physical data of computed tomogra- 
phy; CT normal images and correlations; the neutron scanner- 
emission scanner. Registration fee is 500 francs. For additional 
information, write: Secretariat du Professor J. M. Caille, Service 
de Neuroradiologie, Hópital Pellegrin Tripode, 33076 Bord2aux, 
France. 
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Gastrointestinal Radiology 


A postgraduate course, Gastrointestinal Radiology, will be 
April 5-7 in New York City. Sponsor is the Willtam Black Post- 
Graduate School of the Mount Sinai School of Medicine. Course 
directors are R. H. Marshak and J. G. Rabinowitz. Guest faculty 
will include: S. Baum, T. C. Beneventano, G. W. Friedland, H. 
G. Jacobson, E. Kazam, W. B. Seaman, S. C. Sommers, and J. 
P. Whalen. Other faculty will be: A. H. Aufses, C. Bloch, H. D. 
Jancwitz. M. T. Khilnani, D. Maklansky, J. D. Waye, and H-C 
Yeh. 

Tris course will meet the criteria for 16'/4 hr AMA Category |! 
credit. Applications and inquiries should be directed to: Direc- 
tor, Page and William Black Post-Graduate School of Medicine, 
Mount Sinai School of Medicine, 1 Gustave L. Levy Place, New 
York, NY 10029; phone, (212) 650-6737. 


Bone Radiology Course 


The Medical College of Virginia, Virginia Commonwealth 
University. will host its fifteenth annual radiology postgraduate 
course, Bone Radiology, March 4-8 in Williamsburg, Virginia. 
Tuitionis $250; $125 for those in training. Continuing education 
credit is available. 

Guest faculty will include: J. W. Bowerman, Johns Hopkins; 
H. K. Genant, University of California, San Francisco; J. J. Kaye, 
Vanderbilt; T. E. Keats, University of Virginia, Charlottesville; J. 
E. Madewell, Armed Forces Institute of Pathology, Washington, 
D.C.; R. O. Murray, Royal National Orthopaedic Hospital, Lon- 
dor, England; J. F. O'Connor, Boston City Hospital; D. L. 
Resnick. University of California, San Diego; and C. D. Teates, 
University of Virginia, Charlottesville. 

Participating from the Medical College of Virginia will be: M. 
C. Beachley, program director; A. C. Brower and |. Yaghmai, 
chairpersons; J. A. Cardea, T. A. Hazra, M. B. Kodroff, M. P. 
Neal. Jr., G. U. Rao, J. L. Steinfeld, and F. S. Vines. 

For additional information and complete program informa- 
tion, contact: Department of Continuing Medical Education, 
Medica! College of Virginia, Box 91, Richmond, VA 23298; 
phone (B04) 786-0496. 


Aspen Radiology Conference 


The Ninth Annual Aspen Radiology Conference, designed as 
a postgraduate course for practicing radiclogists and other 
physicians interested in diagnostic radiology. CT scanning, 
nuclear medicine, and diagnostic ultrasounc, will be February 
25-March 3 in Aspen, Colorado. Sponsor is the Beth Israel 
Hospital, Denver. 

Independent refresher courses will be offered in diagnostic 
radiology on bone, gastrointestinal tract, interventional angiog- 
raohy, and myelography; in nuclear radiology on bone, gas- 
trointestinal tract, brain, and cardiac; in diagnostic ultrasound 
on abdomen, retroperitoneal structures, otstetrics and gyne- 
cology, and new technology. Two days will be devoted to CT 
scanning of abdomen and brain, comparing this modality with 
diagnostic ultrasound and nuclear radiology. 

A total of 20 hr continuing education crecit will be available. 
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For information contact: Dr. E. Salzman, Beth Israel Hospital, 
West 17th Avenue and Lowell Boulevard, Denver, CO 80204: 
phone (303) 825-2190, extension 350. 


Diagnostic Imaging Seminar 


A 2-day seminar, Diagnostic Imaging, Correlation of Ultra- 
sound, Computed Body Tomography, and Nuclear Medicine, 
will be presented in Philadelphia by the Department of Radiol- 
ogy, Hospital of the University of Pennsylvania, March 6 and f. 
Course directors are P. Arger and C. Mulhern. The faculty will 
include: A. Alavi, P. Alderson, P. Arger, S. Baum, B. G. Cole- 
man, M. J. Eymontt, B. Green, J. Haaga, E. R. Heitzman, E. 
Kazam, H. Y. Kressel, and C. Mulhern. The seminar will consist 
of lectures that will correlate and integrate the use of ultra- 
sound, computed body tomography, and nuclear medicine in 
the chest and abdomen. A total of 14 hr AMA Category I credit is 
available. Registration fee is $150; $75 for residents. 

Additional information may be obtained from Mrs. C. Rey- 
nolds, Department of Radiology, Hospital of the University of 
Pennsylvania, 3400 Spruce Street, Philadelphia, PA 19104: (215) 
662-3049. 


Abdominal Ultrasound and CT of the Trunk 


An Integrated Approach to Abdominal Ultrasound and Com- 
puterized Tomography of the Trunk is a seminar slated for May 
24-26 in Dallas. Sponsor is the Department of Radiology, 
Southwestern Medical School. A total of 18 hr AMA Category I 
credit is available. For additional information, contact L. W. 
Kiker, Department of Radiology, Southwestern Medical School, 
9323 Harry Hines Boulevard, Dallas. TX 75235. 


Boston University Reunion 


The Department of Radiology, Boston University Medical 
Center, is planning a reunion during the spring of 1980. Be- 
cause of the difficulty in locating past residents and staff of the 
department, those who have been affiliated with teaching pro- 
grams at Boston City and Massachusetts Memorial hospital are 
asked to send their names and current addresses to: Dr. J. H. 
Shapiro, Department of Radiology, University Hospital, 75 East 
Newton St., Boston, MA 02118. 


Nuclear Medicine: Spring Meeting 


The Central Chapter of the Society of Nuclear Medicine will 
host its annual spring meeting February 22-24 in Chicago. 
Topics will include: Pediatric Nuclear Medicine, Practical Com- 
puter Applications, Unusual Clinical Procedures, and Radiore- 
ceptor Assays. This meeting will be a conjoint meeting of 
physicians, physicists, and technologists. There will also be a 
commercial exhibit. 

For complete information, write: D. A. Churan, Executive 
Director. Central Chapter of the Society of Nuclear Medicine, 
P. O. Box 160, Cyrstal Lake, IL 60014. 


Aspen Seminar: Chest and Abdominal Radiology 


The Second Annual Aspen Seminar on Chest and Abdominal 
Radiology — Imaging and Current Topics will be March 5-9 in 
Aspen, Colorado. Sponsor is the Department of Radiology, 
Loyola University of Chicago. Emphasis will be on a comparison 
of CT, computer assisted radionuclide studies, and gray scale 
ultrasound, with conventional and invasive radiographic exam- 
inations. The course will carry 24 hr AMA Category I credit. 
Attendance is limited to 300. Fee is $250; $200 for residents. 
Information is available from Mrs. L. Gunzburger, Division of 
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Continuing Medical Education. Loyola University of Chicago 
Medical Center, 2160 South First Ave., Maywood, IL 60153. 


Diagnostic Ultrasound Workshop 


A postgraduate workshop in diagnostic ultrasound will be 
presented weekly by the Department of Radiology, Baylor Col- 
lege of Medicine through December 14, 1979. The course will 
be at Ben Taub General Hospital in Houston. For information 
contact: Office of Continuing Education. Baylor College of 
Medicine, Texas Medical Center. Houston, TX 77030; telephone 
(713) 790-4941. 


Cardiac Imaging Refresher Course 


The Sixth Annual Refresher Course in Cardiac Imaging will 
be April 23-26 at Hilton Head Island. South Carolina. Sponsor is 
the North American Cardiac Radiology Society. For details 
contact Dr. L. P. Elliott, University of Alabama Hospitals, 619 
South 19th St., Birmingham, AL 35233. 


Diagnostic Ultrasound Training Programs 


A series of training programs are being offered by the Down- 
state Medical Center, State University of New York. for physi- 
cians interested in learning the basic techniques of ultrasound 
scanning and interpretation, and for those who wish to upgrade 
their skills. A comprehensive, highly structured 1 week session 
in obstetrics/gynecology and abdominal ultrasound is the main 
offering. One day programs will also be available. In addition to 
faculty from the Downstate Medical Center, outstanding guest 
lecturers will be scheduled weekly. Cost is $350 for a 1-week 
session; $100 for 1 day sessions. Category | credit is available. 

For information contact: Department of Radiology, Box 1192. 
State University of New York, Downstate Medical Center, 450 
Clarkson Avenue, Brooklyn, NY 11203; telephone (212) 270- 
1602. 


National Conference on Urologic Cancer 


The American Cancer Society's National Conference — Uro- 
logic Cancer — 1979 will be April 4-6 in Los Angeles. Purpose is 
to improve the care of the urologic cancer patient by bringing 
the best available information to the attention of the general 
medical community. Emphasis will be on specific areas where 
advances in understanding and management are occurring. 
Presentations will be multidisciplinary and objective in orienta- 
tion. Attendance is open to physicians and medical students; 15 
'/ hr AMA Category I credit is available. There is no fee. For 
information, write: Urologic Cancer Conference, American Can- 
cer Society, 777 Third Ave., New York. NY 10017. 


Eighth Congress, European Society of 
Neuroradiology 


The Eighth Congress of the European Society of Neuroradiol- 
ogy will take place September 7 and 8 in Strasbourg, France. 
The program will consist of invited and proffered papers. For 
information, write: Society President, Professeur A. Wacken- 
heim, Service de Neuroradiologie, C.H.U. de Strasbourg, B.P. 
426, 67091 Strasbourg Cedex, France. 


Tahiti Diagnostic Radiology Seminar 


The seventh annual International Diagnostic Radiology Sem- 
inar will be in Tahiti, March 16-24. This program, sponsored by 
Extended Programs in Medical Education, University of Califor- 
nia, School of Medicine, San Francisco, is approved for 32 hr 
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Category ! credit. The conference will provide an opportun ty 
for radiologists from Australia, New Zealand, and North Ameriza 
to meet and discuss recent advances in diagnostic radiolocy. 
The course utilizes lecture and seminar format with limited 
group sizes. Early registration is advised. 

Guest speakers from the faculty of the University of Califor- 
nia, San Francisco, will be: R. Filly, ultrasound; C. A. Goodir g, 
pediatric; G. W. Gooding, ultrasound; H. Minagi, emergency 
room radiology; A. Moss, gastrointestinal; T. H. Newton, neu- 
roradiology; and D. Norman, computed tomography. Others will 
include W. Hare, University of Melbourne, genitourinary, and E. 
Milne, University of California, Irvine, chest. 

For information, contact: Diagnostic Radiology Seminers, 
200 South Ridgewood Road, Kentfield, California 94904; phcne 
(415) 461-9746. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared ir journal issues indicated in parentheses. 

CT in Radiotherapy, workshop, March 28-30, Geneva, Switz- 
erland (June). 

Courses in Ultrasound, &-week postgraduate course, begin- 
ning April 2, Winston-Salem, N. C. (July). 

General Diagnostic Radiology, course. February 5-9, Puerto 
Rico (July). 

Adjuvant Therapy of Cancer, conference, March 28-31, Tuc- 
son (July). 

Body CT Course, February 26-March 1, San Diego (Septem- 
ber). 

Current Concepts in Diagnostic Radiology, course, February 
12-16, Acapulco, Mexico (September). 

Computed Tomography, Ultrasound, and X-ray, course, Jan- 
uary 29-February 2, San Francisco (September). 

Two Courses: Snowbird and Park City, January 28-Febr sary 
3. Snowbird, Utah, and February 24-March 3, Park City Ski 
Resort, Utah (September). 

XII Interamerican Congress of Radiology, July-August 1979, 
Quito, Ecuador (October). 

Sixth Congress of Radiation Research, May 13-19, Tokyo 
(October). 

Nonirvasive Imaging in Medicine, symposium, June 6-9, 
Lund, Sweden (October). 

Conferences on Medical and Biological Engineering and 
Medica! Physics, August 19-24, Jerusalem (October). 

L. H. Gray Conference, September 10-14, Cambridge, zng- 
land (October). 

Asian Oceanian Congress of Radiology, October 28-Novem- 
ber 3, Singapore (October). 

Diagnostic and Therapeutic Angiography, course, March 
21-25, Puerto Rico (October). 

Research Training Fellowships, deadline January 31, Inter- 
national Agency for Research on Cancer (October). 

Diagnostic Ultrasound Preceptor Training Programs, San 
Diego, one month programs (October). 

Double Contrast Techniques in GI Radiology, seminar, 
March 3-10, Philadelphia (November). 

Diagnostic Ultrasound Courses, series, Philadelphia (No- 
vember). 

Abdominal Real Time Sonography Courses, March 12-16, 
June 11-15, July 16-20, August 6-10, December 9-13, 1979, 
Winston-Salem, North Carolina (November). 
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LSU Piagnostic Radiology Seminar, March 15-17, New Or- 
leans (November). 

Aspen Uroradiology Seminar, February 18-23, Aspen, Colo- 
rado (Ncvember). 

Fleischner Society Ninth Symposium (and course), June 11- 
13, Stockholm, (November). 

Musculoskeletal Course and Cruise, April 28-May 5, Carri- 
bean (November). 

CT, Ultrasound, and X-ray, course, Januarv 29-February 2, 
San Francisco (November). 

Diageostic Radiology Course, March 12-16, San Francisco 
(Novemoer). 

International Symposium and Course on CT, April 16-20, 
Las Vecas (November). 

Gastrointestinal Radiology, Update ‘79, seminar, March 9- 
11, San Diego (November). 

Selected Topics in Neuroradiology, seminar, February 7-9, 
San Diego (November). 

European Cardiovascular Radiology Congress, May 3-5, 
Nuremberg, West Germany (November). 

LA Bone and Joint Conference, continuing once monthly 
course Los Angeles, (November). 

Diacnostic Ultrasound Seminar, April 21 end 22, New York 
City (November). 

San Diego Postgraduate Courses, 1 and 2-week programs 
(Ncvember). 

San Francisco Cancer Symposium, Marca 23 and 24 (No- 
vember). 

American Board of Radiology, oral and written examination 
dates “or and locations 1979 and 1980 (December). 

1975 Midwinter Radiological Conference, January 26-28, 
Los Angeles (December). 

AFI? Diagnostic Radiology Seminars, series, May 7-11, 
August 27-31, November 12-16, Washington. D.C. (December). 
Course Slated for Mexico City, February 5-8 (December). 

Raciation Biology in Cancer Research, symposium, Febru- 
arv 27-March 2, Houston (December). 

Nuclear Medicine Computer Council Symposium, January 
21 and 22, Phoenix (December). 

AFP Alumni Course, March 1-4, Deerfield Beach, Florida 
(December). 

Clinical Advances in CT, seminar, March 10 and 11, Wash- 
ingtoa, D.C. (December). 

Bic Sky (Montana) Radiology Conference, February 6-9 
(December). 

Canadian Radiologists Annual Meeting, June 24-28, Van- 
couver (December). 

Multidisciplinary Aspects of Brain Tumo” Therapy, June 8- 
10, Lake Garda, Italy (December). 

Radiology of Bone and Chest Diseases, course, April 23-27, 
San Biego (December). 

Radiology of the Chest, course, April 2-6, Durham, North 
Carosina (December). 

Skeletal Radiology Course, May 14-18, New York City (De- 
cember). 

Controversies in Radiology and Medicine, course, March 4- 
9. Vermont (December). 

General Diagnostic Radiology, February 15-17, Dallas (De- 
cemoer). 

Spring Physics Seminar, April 23-25. Las Vegas (December). 

Nuclear Radiology Workshop, May 4 and 5, Ann Arbor, 
MicFigan (December). 
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Red Cross needs individual volun- 
teers, and donors of blood and 
money, by the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help- 
ing, by organizing blood drives, anc 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the local combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered major aid at over 


Your Business 
can be one, too. 








30.000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And that's just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com- 
pany can become a volunteer. 


| Red Cross. The Good Neighbor. 
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*How many people 
do you know who have 
been cured of cancer?" 


Almost everybody knows someone who has died 
of cancer. But the fact is about two million living 
Americans have been cured. Not only cured but leading 
active, normal lives. Another fact is millions more could be. 

By getting to the doctor in time. 

By availing themselves of the most effective 
methods of treatment today. 

By advances made through cancer research. 
Research made possible with the help of the American 
Cancer Society. Se 

However, there’s 
much more to be done. 

To help save more people, the 
American Cancer Society 
needs more money. So, please, 
give. We want to wipe out 
cancer 1n your lifetime. 


| American Cancer Society 
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At Toshiba, the concept has always been total 
imaging. Itis the reason the world looks to us 
for all four types of imaging systems in use 
today. 


From modular radiology and fluoroscopy 
systems, to the world's first super high resolu- 
tion large field gamma camera, six decades as 
medicine's international imaging leader goes 
into every system we make. 

Two things make Toshiba Medical Systems the 
image to look for, resolution and human 
engineering. 

As an example, both have contributed equally 


to making Toshiba's Ultrasound Sonolayergraph 


series the finest available to modern clinical 
medicine. 


Backing Toshiba Medical System's 60 years of 
medical imaging experience, is Toshiba 
Corporation's position as a leader in electronic 
and computer integrated systems of all types. 


This kind of technical capability enabled 
Toshiba to incorporate the latest advances fron 
a wide range of fields, to produce a new level 
of computer tomography with Toshiba's whole 
body CT scanner. 


Ās medicine goes forward, you can be assured 
Toshiba Medical Systems will be there to give 
you the most useful diagnostic image you can 
get. That's because our commitment to giving 
you the finest imaging is as deep as your com- 
mitment to the good health of your patients. 
Look to us, we are your total imaging company. 
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Toshiba is Youl 
Total Imaae. 


manufacturing the total gamut of imaging systems. 
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Tomography and Nuclear Medicine. 





mu TOSHIBA 


~_ Toshiba Corporation, Tokyo, Japan 





=æ v 


When it comes to 








THE MEDIASTINUM: Radiologic Correlations with Anatomy 
and Pathology. By E. Robert Heitzman. M.D. This book provides tne 
foundation for a more analytic and deductive approach to radiological 
evaluation of the mediastinum. It emphasizes that such an evaluation 
depends on a thorough understanding of basic principles of anatomy and 
pathology and their correlations. The author offers a new anatomical 


.classification of the mediastinum, provides a new radiological 


classification of the lymph nodes of the mediastinum; and stresses the 
value of computed tomography in the study of this area. 1977, 39D ID. 
595 illus. Price, $39.50. 


New Volume IV! RADIOLOGY OF THE SKULL AND BRAIN: 
Ventricles and Cisterns. Edited by Thomas H. Newton, M.D. and D. 
Gordon Potts, M.D.; with 15 contributors. The once-in-a-lifetime ser es 
— RADIOLOGY OF THE SKULL AND BRAIN — nears completion w th 
this final volume. In it, the ventricles and cistems are displayed by 
anatomical techniques, ventriculography. and pneumoencephalography. 
As in previous volumes, distinguised contributors offer valuable insights 
into their specific area of expertise. You'll read individual chapters on the 
third ventricle, the aqueduct, the fourth ventricle, the lateral ventricles, 
and subarachnoid cisterns. Order your copy today! October, 1978. 
Approx. 704 pp. 1,369 illus. About $59.50. 


A New Book! RADIOGRAPHIC FUNDAMENTALS AND TECHNIQUE 
GUIDE. By Terry R. Eastman. Concise, 
convenient, and completely up-to-date, this 
guide details the essentials of quality x-ray 


production. Chapters cover minimal pom 
exposure technique, radiographic quality me a — | UR ais 
: f i Mail this coupon today and you ll have 30 days to evaluate 


grids, intensity Screens. darkroom, 
calibration, automated exposure and clinical 
quality control. You'll particularly appreciate 8 checked below. 


i your selections. 


a valuable pediatric technique chart. Order |. THE MEDIASTINUM, (3646-9) 339.50. 
your copy today! May. 1979. Approx. 200 pP. 5 RADIOLOGY O7 THE SKULL ANE BRAIN: Ventricles 
About $12.00. and Cistems (3661-2) $59.50* 
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YES! | want to inspect en on-approvel copy of the book(s 


RADIOGRAPH C FUNDAMENTAS AND TECHNIQUE 
GUIDE, (1493-7) $12.00". 

. TEXTBOOK OF NUCLEAR MEDI" IN= TECHNOLOGY, 
(1488-0) $21.95". 

| |. .. CANCER, (120-0) $57.50. 


rewision prior to pub icatim 


Payment enclesec 


keeping up-to-date with advances 
in diverse areas 
of your specialty — 





New 3rd Edition! TEXTBOOK OF NUCLEAR MEDICINE 
TECHNOLOGY. By Paul J. Early. B.S.; Muhammed A. Razzak, M.D.(Cairo), 
MB Ch. D.M., F.A.C.P.(U.S.A.); and D. Bruce Sodee, M.D., F.A.C.P. Help 
your staff review basic fundamentals with this camprehensive new 3rd 
edition. The first of two parts provides pertinent new information on 
nuclear science including the tri-linear chart of the nuclides plus 
phosphors. films, photographic devices, and film characteristics. The 
MIRD cencept of dosimetry has been expanded to include “S” factors. Part 
I| ther deals with clinical nuclear medicine including tests, 
interpretations, and main sources of errors. Updated information on 
currentradiopharmacuticals is also featured. May, 1979. Approx. 550 pp.. 
275 illus. About $21.95. 


Stn Edition! Ackerman and del Regato's CANCER: Diagnosis, 
Treatr»ent, and Prognosis. By Juan A. del Regato, M.D. and Harlan J. 
Spjut, M.D. The classic in its field, this thoroughly revised and updated 5th 
edition continues to provide you with an integrated view of all aspects of 
cancer diagnosis and treatment. Beginning chapters offer current 
informetion on such general topics as cancer reseach, pathology, and 
radiotherapy. Subsequent chapters examine specific disorders, classified 
according to body systems or organs. You'll particularly value two new 
chaotess on chemotherapy and tumors of the central nervous system. 
1977. .028 pp., 805 illus. Price, $57 50. 


For faster service, or if coupon has 


rely on Mosby. been removed, CALL US! Dial toll-free 


(800) 325-4177 andask for extension 10; 
in Missouri, call collect (314) 872-8370 
| during our regular business hours. 
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The image at the right was taken at the level indicated 
by the box on the ScoutView image. In this case, the 
patient has a horizontally oriented pancreas, and the slice 


New operator's console, one part of 
the ODC package, lets you initiate 
ScoutView imaging, then position a 
Cursor on the image to select scan 
locations and plan gantry angulation. 
The new console also allows set up 
and control of axial scans, plus viewing 
of the last slice. When the physician's 
console is not in use. image analysis 
can be controlled at the operator's 
console. 


SDC physician’s console (far right), 
Standard with CT/T systems, provides 
complete axial, sagittal and coronal 
scan image manipulation and analysis 
Capability. With the optional ODC 
package, this console also displays 
ScoutView images, which can be 
analyzed with magnification, angle 
measure and grid/annotate. 


New imaging versatility. 
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taken at this level, following an intravenous bolus injection 
of 25 cc of Renographin 60, clearly demonstrates the 
Splenic vein and Superior mesenteric vein, in addition 
to the superior mesenteric artery on the posterior surface 


Clinical documentation of ScoutView’s usefulness in 
diagnostic procedures is provided in a new 4-page Medical 
Systems Report. It's yours for the asking from your GE 
Medical Systems representative, or write ScoutView, 

P.O. Box 414 (W-512), Milwaukee, WI 53201. 





Youd expect it from GE. 


GE’s new Optional Diagnostic Capability 
package (ODC) offers these key features: 


e New operator’s console with image viewing, 
manipulation and recording capability 


e Improved, coordinated anatomical reference 
system utilizing new table electronics 


e 1.5 mm contiguous axial slice capability 


e ScoutView™ localization imaging —AP/PA, 
lateral and oblique 


e Easily installed on existing CT/T 7800 and 
8800 systems 


ScoutView localization provides important new 
benefits for the CT/T operator. The scanner actuelly 
generates a radiograph-like image that is used to 
accurately plan first and last slice locations, plus :he 
exact gantry angulation needed. Each axial scanning 
procedure is thus tailored precisely to the anatomy 
of the individual patient, since the ScoutView image 
and the axial scans share a coordinated anatomical 
reference system. 





A ScoutView procedure is performed in just 5 to 10 
seconds, and the image is reconstructed in less than 
40 seconds. Dosage is low, varying from 6 mR to 
600 mR depending on technic and patient size. 


At the operator's console, ScoutView images and 
the last slice may be viewed without interrupting 
diagnostic activity at the physician's console. And 
when the physician's console is not in use, the 
operator can perform virtually all image manipulation 
and recording functions at the operator's console. 


ScoutView images can also be displayed, manip- 
ulated and analyzed at the physician's console. 
Because of the coordinated reference system, axial 
scans can be selected for viewing according to their 
locations on the ScoutView image. 


This new package is further evidence of GE's 
Continuum concept: to provide important options 
without major systems changes. This cost-saving 
concept has brought you GE's fast-reconstruct 
option, X-2 ultra-high resolution detector, and the 
Independent Diagnostic Console. And now the ODC 
with ScoutView imaging. 


That's just what you'd expect from GE. The best 
images and best value...now and in the future. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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The Department of Radiology, University of Utah College 
of Medicine, is sponsoring a postgraduate course in 
Gastrointestinal Radiology, January 27 - February 3, 1979 
at the Snowbird Ski Resort. Snowbird, Utah and a second 


similar meeting at the Park City Ski Resort from February 24 - 
March 3, 1979. 


Registration fee is $230.00 for each meeting and includes 
breakfasts and coffee breaks. A limited number of residents 
will be accepted at a registration fee of $150.00 if 
accompanied by a letter of endorsement from their 
departmental chairman. Cancellations will be accepted up to 
January 4, 1979 for the Snowbird course and up to February 4 
for the Park City course. subject to a $30.00 handling fee. 
Rooms have been secured at Snowbird and Park City and will 
be held until November 28 and December 24, 1978. 
respectively. After that time, reservations will be accepted on 
the basis of availability. 

The course has been accredited for 20 hours AMA - CME 
Category I credit. 





FACULTY: 


David G. Bragg, M.D. 

Professor and Chairman. Radiology 
R. Edward Coleman, M.D. 
Associate Professor, Radiology 
Virgil R. Condon, M.D. 
Associate Professor, Radiology 
William B. Cutcliff, M.D. 
Assistant Professor, Radiology 
James W. Freston, M.D., Ph.D. 
Professor, Medicine and Pharmacology 
John R. Haaga, M.D. 

Staff Radiologist, Cleveland Clinic 
Richard B. Jaffe, M.D. 

Associate Professor, Radiology 

P. Ruben Koehler, M.D. 
Professor, Radiology 

Timothy G. Lee, M.D. 

Associate Professor, Radiology 
Patrick D. Lester, M.D. 
Associate Professor, Radiology 


William J. McSweeney, M.D. 
Professor and Chairman, Radiology 


Franklin J. Miller, Jr., M.D. 
Associate Professor, Radiology 
D. Edward Mineau, M.D. 
Instructor, Radiology 

Frank G. Moody, M.D. 
Professor and Chairman, Surgery 
James A. Nelson, M.D. 
Associate Professor, Radiology 
G. William Nixon, M.D. 
Associate Professor, Radiology 
Patrick F. Sheedy, M.D. 
Associate Professor. Radiology 
Mayo Clinic 

Edward B. Singleton, M.D. 
Professor, Radiology 

Texas Children's Hospital 

Karl T. Wickstrom, M.D. 
Assistant Professor, Radiology 


REGISTRATION FORM 


FOURTH ANNUAL SNOWBIRD,;PARK CITY RADIOLOGY CONFERENCE 
GASTROINTESTINAL RADIOLOGY 


Check course(s) desired: 


[] Snowbird Ski Resort January 27 - February 3, 1979 
[.] Park City Ski Resort February 24 - March 3, 1979 


NAME: 








Children's Hospital National Medical Center 

















CITY, STATE: ae l em. 








TELEPHONE: ——R ; 





Upon receipt of registration, hotel and ski informa 
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Preliminary Program 


Sunday Evening 


7:00 - 9:00 Film Reading Session 
Monday 
7:30- 9:30a.m. Contrast Examination of the Biliary Tract 
Drs. Mineau, Moody, Nelson. Wickstrom 
4:30- 6:30p.m. CT and Ultrasound of the Biliary Tract 
Drs. Haaga*, Lee. Sheedy* 
Tuesday 
7:30-9:30a.m. Ultrasound and CT of Abscess; Contrast Studies 
in Oncologic Entities 
Drs. Koehler and Bragg 
4:30 - 6:30 p.m. Plain Film and Barium Studies Technique 
Drs. Freston, Mineau, Nelson, Wickstrom 
Wednesday 
7:30-9:30a.m. Liver Imaging and Interventional Techniques 


Drs. Coleman, Haaga*, Miller. Sheedy* 


Pediatric Lower GI Tract: Part | 
Drs. Cutcliff and Jaffe 


4:30 - 6:30 p.m. 


Thursday 

7:30- 9:30a.m. Pediatric Upper GI Tract: Part | 
Drs. Condon, Lester, McSweeney*, Singleton* 
4:30- 6:30a.m. Pediatric Upper GI Tract: Part II 


Drs. Condon, Nixon. McSweeney*, Singleton* 


Friday 
7:30- 9:30a.m. Pediatric Lower GI Tract: Part Il 
Drs. Condon, Lester, McSweeney*, Singleton* 
afternoon Free Time 


* Drs. Haaga and McSweeney at Park City Conference, Drs. Sheedy 
and Singleton at Snowbird Conference. 


Fee: $230 00 


Checks payable to: 
Department of Radiology 
University of Utah 


Retum with registration fee to: 
Franklin J. Miller, Jr., M.D. 
Department of Radiology 
University of Utah Medical Center 
50 North Medical Drive 

Salt Lake City, Utah 84132 





(801) 581-8188 


tion will be forwarded. Lodging guaranteed until November 28, 1979 for Snowbird 


course and December 24, 1979 for Park City course. After these dates, lodging on availability basis only. 
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1 Second Scan 


3.3 Second Scan 
The advantages of speed in body scanning are 
evident in the absence of artifacts due to 
physiological motion. Note the well-defined | OPS 
of bowel in the above scan. Other struc tures seen 
are the kidneys and the renal arteries 


The above image demonstrates polycystic disease 
of the liver. Note the clear delineation of the 
Pancreas, superior mesenteric artery and renal 
arteries. In addition, the left colic or splenic flexure 
can be seen 
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To achieve high-quality body 
scans, faster is better. Synerview 
is the fastest scanning CT system 
presently available. It can 
routinely perform high-quality 
scans, as fast as | second. 

Because of the natural involun- 
tary motions that occur within the 
human body, fast-scanning capa- 
bilities are necessary for clear 
images in body scans. The faster 
your CT scanning capabilities, the 
more you can minimize motion 
artifacts caused by peristaltic, 
muscular, respiratory, and cardio- 
vascular actions. 

And for CT diagnosis to be effec- 
tive for uncooperative, uncon- 
scious, pediatric or geriatric patients, 
you need |-second scanning. 

Ready to advance the state- 
of-the-art for CT. An investment 
in Synerview is the best way to 
obtain a high-quality CT scanner 
and minimize the obsolescence 
factor. Other manufacturers have 
reached the limit of their CT capa- 
bilities with the technology em- 
ployed in their present systems. 
But Synerview, based on t^e proven 
Stationary Detector principle, has 
the potential to advance state-of- 
the-art for CT. Synerview is ready 
to expand its capabilities when 
new technology becomes available. 

Synerview performance fea- 
tures. Synerview has features that 
help make CT operation fast and 
convenient. Our unique patient 
transport is one examp €. It lets 
you prepare a patient for scanning 
almost anywhere in the hospital. 
And to maximize your patient 
throughput, Synerview combines 
fast patient-data entry and scan- 


Th r * only one T-«econd 
CT svstem. synerview. 


Sharp delineation of the bone/brain interface IS demonstrated in 
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PICKER CORP 
SYHERVIEW 


the above image. Note the white and gray matter separation. 
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FLO DIA:24 CN 
In this contrast-enhanced image taken through the body of the 


PICKER CORP — 70 
SYNERVIEN 


lateral ventricles we see enhanced choroid plexus, torcula, and 
vein of galen. Note the white and gray matter differentiation as 
well as cortical sulci. 


ning selection protoco, with proc- 
essing as fast as 25 seconds. 

Superb software capabilities 
bring added dimensions to your 
CT operations. Synervi?w can dis- 
play sagittal and coronal recon- 
structions in less than 5 seconds. 
Our bone correction software 
provides better visualization of the 
bone/brain interface. in addition, 
Synerview's optional therapy treat- 
ment planning feature can be 
supplied either for economical 
shared use, or for more versatile 
independent use. 

And a field size of 48 cm means 
Synerview can performa body scans 
with even your large: patients. 





Head to head, 
there's no one better. 
We have the latest 
technology and the 
images to prove it. 

A large portion of any CT case- 
load involves head scans. It's of 
particular significance to know 
that Synerview brings you high- 
quality head scans in addition to 
high-quality body scans. It's also 
important that you can position 
your patients head easily with 
Synerview. You can get the right 
scan — the first time. And, for 
accurate Towne's projections, 
Synerview's ultra-stable gantry 
can tilt = 20 degrees, 


PICE ER 


ONE OF THE CIT COMPANIES 
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» 
Jeveloping a fine 
image. 

The Synerview installations pic- 
tured are currently in operation 
and producing optimum diagnostic 
results. Our various CT systems 
include the Synerview 120, which 
utilizes Translate/Rotate geometry, 
and the Synerview 300 and 600, 
both of which employ the Sta- 
tionary Detector method. 


We have the experience and the resources 
to help you acquire the right CT system 


for your needs, 


Certificate of Need Assistance. 
Picker CT representatives work 
with you to help you acquire your 
Synerview. From acquisition to 
installation, we can help. And that 
includes Certificate of Need coun- 
seling and room-layout planning. 

Financial Assistance. Through 
our parent CIT Financial Corpora- 
tion, we can arrange your financ- 
ing. Our financial arrangements 
can be as flexible as your finan- 
cial needs. If and when they change, 
our arrangements can too. 

Training and Installation. We 
train you on the same Synerview 
you purchase. So, before operation 
begins, you are familiar with all 
the features of the CT system you'll 
use every day. And installation is 
usually accomplished in seven to 
ten days in a prepared room. When 
youre ready to start full CT Oper- 
ations, so is Synerview. 

Service. Your local Picker repre- 
sentatives service engineers 
undergo rigorous training. Upon 
completion of this training, each 
Synerview service engineer is as- 
signed to a system and follows it 
through the final tests at the factory. 
The Synerview is then escorted 
to its installation site, where the 


installation checkout and perform- 


ance certification are performed 
before turnover to you. The service 
engineer is then assigned to the 
area to provide swift, professional 
service. In addition, there is 
always a team of specialists, based 
at Picker, to further Support your 
Synerview. 

Over 62 years of diagnostic 
imaging. When you think about 
computed tomography, it makes 
sense to think about Picker. Picker's 
dedication to the total field of diag- 
nostic imaging emerged from a 
strong X-ray background. That 
experience and knowledge helped 
us develop the world’s first l-second 
CT scanner. Synerview. 


For a free portfolio of Synerview 
head and body scans, contact 
your local Picker representative, 
or call collect 216/461-9100, 

CT Marketing, extension 332. 
Picker Corporation, 595 Miner 
Road, Cleveland, OH 44143. 


Princess Margaret Hospital, 
Toronto, Canada 


» 
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Akron City Hospital, Akron, OH 
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Caffey's PEDIATRIC X- 


7th edition of this classic 


The appearance of the 


RAY DIAGNOSIS, 7th Ed. 


represents a major event in medical 


literature. The long awaited revision of this work will more than satisfy those familiar with 
the book and readily fulfill the expectations of those who come upon it for the first time. 


Indeed, few medical books in an 


A.B., M.D., M.D.(Hon.), University of 
Torino, Kaly; Visiting Professor of Radiology at Children's 
Professor Emeritus of Radiology, 
Columbia University; 
Presbyterian Medical 


By John Caffey, 


Hospital of Pittsburgh; 
College of Physicians and Surgeons, 
Consulting Radiologist, Columbia 
Center in New York City. 


O Each section rewritten, expanded and up-dated by 


leading authorities in the field. 


O Over 300 additional pages, covering 


ments in the last five years. 


all the new develop- 


field command the respect and a 
x In Two Volumes 

«x About 2,000 Pages 

* Approx. 6,000 Illustrations 
* $115.00* 


roval of this volume. 


*See coupon for money saving offer!! 


combined. 


© More than 900 new illustrations—a reference and atlas 


C] Revised to include new clinical trends such as computed 


tomography, ultra-sound imaging, radionuclide scin- 
tigraphy, standard angiography. 


on, and those 5 years have been marked by numerous advances. To 


keep up with these developments, every section has been completely rewritten and expanded. Along with the book's excellent 


odalities such as computed tomography, ultra-sound 
. The authors add this material while maintaining 
| variants which may simulate disease continue to be explored 


through detailed discussion. The authors never hesitate tc take sides on -ontroversial issues and apply their personal expertise. 


And, of course, the book is still written in such 


applicable to clinical situations. 


Pediatric Radiology 


By Jack G. Rabinowitz, M.D., F.A.C.R., 
Professor anc Chairman, Department of 
Diagnostic Radiology, College of Medicine, 
University of Tennessee Center for the 
Health Sciences; and Chief of Radiology, 
City of Memphis Hospitals, Memphis. 

516 Pages. 885 Illustrations. 

Published July 1978. $50.00* 

*See coupon for money savin offer!! 
PEDIATRIC RADIOLOGY helps the clin- 
ician and radiologist to grasp the funda- 
mentals while developing a productive 
overall approach to film reading. Deviating 
from the classical presentation centered 


- around disease descriptions, the format of 


ae 


this radiology text is more closely aligned 
with the actual thought processes and 
discussion which accompany the interpre- 
tation of radiographs. 


———— 
— 
————— 





Modern Radiation 
Oncology 


Classic Literature & Current 


Management 


Edited by Harvey Alan Gibert, M.D., 
Staff Radiotherapist, and A. Robert Kagan, 
M.D., Chief Radiotherapist, Southern Cal- 
ifornia Permanente Medical Group. 

712 Pages. 49 Illustrations. 

Published September 1978. $42.00* 

*See coupon for money saving offer!! 

The purpose of this book is to bring 
together 29 American experts in radiation 
oncology to lav a foundation for the use of 
curative radiation therapy in modern clinical 
practice. For each tumor site the contribu- 
ting author begins with an exact reproduc- 
tion of the mcdern classic article from the 
radiation literature. This article states the 
fundamental rationale for the dose field 
size and treatment principles that govern 
the use of magavoltage radiation therapy. 
An annotated bibliography abstracts the 
critical findings of other «ey literature. 
This review is followed by a personal over- 
view prepared by the contributing author in 
his field of expertise. This overview links 
the classic radiation literature and modern 
multidisciplinary therapy. 


ORDER FORM 


Radiobiology for the 
Radiologist, 2nd Ed. 


By Eric J. Hall, Ph.D., Professor of 
radiology, College of Physicians and Sur- 
geons, Columbia University. 


300 Pages. 195 Illustrations. 
Published August 1978. $25.00* 
*See coupon for money saving offer!! 


This book is intended primarily for Radiol- 
ogy residents preparing for their board 
certification. It covers the subject matter 
needed by residents in diagnosis, therapy 
and nuclear medicine. The effects of radia- 
tion on living things are described simply, 
but in detail. With the radiotherapist in 
mind, dose fractionation, model tumor 
systems, tumor kinetics, radiation sensi- 
tizers and new radiation modalities such as 
neutrons, pions and heavy ions, are some 
of the topics covered. For the residents in 
diagnostic radiology and nuclear medicine, 
the area of radiobiology which is most 
pertinent is the study of late effects. 
Radiation induced non-specific life shor- 
tening carcinogenesis and genetic mutations 
are discussed, as well as radiation effects 
on the developing embryo. 


rere ery te ee ee ee ee ee a Ed dk didietdidi dai: 
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When you enclose payment with your order we ship your books at LOW SALE PRICES. 
Act Now! This offer expires February 28, 1979. 


C Please ship at the Sale Prices shown. Payment is enclosed. * 
(] I prefer to be billed. Please ship at regular prices plus postage & hzndling. 


Caffey's Pediatric X-Ray Diagnosis. 105. 
Pediatric Radiology .......... 
Modern Radiation Oncology. . . 
Radiobiology for the Radiologist . . . 
*New York State Residents Please Add Appropriate Sales Tax. 


Professional Book Service 
496 Clarkson Avenue 
Brooklyn, New York 11203 





Sale Price Reg. Price Nome TE 
115.00 TEN T P 
wee. 45.00 50.00 Cit Stat Zi 
s... 37.50 —— 42.00 i di d 
22.50 25.00 Phone No. 1 —————————————— 
Signature m 
IN A HURRY? CALL! 


€0900600€009€90009€0€00€.0909909090€90209029909 


(212) 467-1292 
Sorry - No Collect Calls. 


= 
(C 
< 
= 
=) 
(C 
O 
E 
=) 
bo, 
T 
I 
on 





COMPACT/ 


SYNCHROTOME. 
CGRS NEW RADIOGRAPHIC/ 
TOMOGRAPHIC SYSTEM 
THAT'S TOTALLY “FULCRUM 


ARM FREE. 








It's a totally new approach to 
radiography and linear 
tomography. Starting right out with 
a superior table: The Compact. 

The Compact table gives 
you an island approach to 
examination. Complete, 
obstruction-free access to every 
side. The large, four-way, floating 
: table top accommodates patients 
TOMO of any size and has extended 

| longitudinal and transverse 
movement. Table-to-film distance 
is only 1.6". And the table has an 
ultra-fast Bucky and your choice of a radiographic grid. Phototiming IS optional. 

Synchrotome completes the system The first “fulcrum arm free" linear 
tomography in the industry. A revolutionary approach using microcomputer 
eiectronics. No mechanical linkage whatsoever. Combined with its suspension 
system it offers complete examination versatility. 

Compact/Synchrotome. CGR's 
cost effective breakthrough in economical 
radiography/linear tomography. 

Your CGR representative has all 
tne details. 


CO? EES SY NCHROTOME 





CGR MEDICAL CORPORATION 2519 Wilkens Ave 
Baltimore, Maryland 21223 (301) 233-2300 

CGR CANADA LTÉE-LTD. 500 Boulevard de | Aéroparc, 
Lachute. Québec, Canada, (514) 562-8806 

CGR 13 Square Max Hymans, 

15741 Paris, France 273-8200 





Tony Orlando 
National Prevention 
Chairman 





Mental retardation is not 
a household word. 


And we don't want it to 
become one. 


Only you can prevent 
mental retardation in your 


family. We'll give you 
the facts. 


Write me a a a atthe National Association 


for Retarded Citizens, P O. Box 6109. Arlington, 
Texas 76011 
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Introducing 


Advanced learning seminars on radiographic imaging. 


A unique Resource Center. 

Now, Radiology Departments 
throughout the country will have 
regional facilities to provide the 
most up-to-date information avail- 
able on radiographic imaging: The 
Image Center. An educational 
resource where ideas can be ex- 
changed. A resource that offers the 
opportunity to discuss new sys- 
tems and techniques with recog- 
nized experts. A resource that 
provides continuing education 
credits in selected subject areas. 


- Demonstration of radiographic p 


_ techniques in one of 
“The Image Center clas 





Located throughout the country. 
These state-of-the-art centers, 
located in major cities in the U.S. 
including Los Angeles, Atlanta, 
San Francisco, Chicago, Dallas and 
metropolitan New York, contain 
classrooms, conference rooms and 
fully equipped radiographic rooms. 
Designed specifically for study and 
practice of new radiographic tech- 
niques, The Image Center provides 
hands-on experience with the latest 


equipment and imaging technology. 


For the Radiologist. 

The Image Center is a forum for 
bringing physicians together to ex- 
change the latest ideas, procedures 
and information. Speakers who are 
experts in their field will conduct 
seminars on relevant topics in medi- 
cal imaging. Business, government 
and legal aspects of radiology will 
be discussed . . . topics not readily 
available from other SOUrces. 








AGFA- 


4 subsidiary of Agfa-Gevaert Group, the second largest film make 


For the Radiologic Technologist. 
The Image Center is an educational 
'esource for teaching and keeping 
technologists up-to-date on current 
'echniques and trends in medical 
radiography. It is a technical, in- 
service, educational program with 
emphasis on key factors affecting 
diagnostic quality of the finished 
radiographs. Laboratory sessions 
will provide the opportunity to use 
a variety of imaging and processing 
systems and to discuss related 
technical problems. 


EVAERT R 


rin the world. White 


For the Resident. 

Whether it's sensitometry, conven- 
tional radiography, GRT imaging 
or ultra-sound, The Image Center 
offers a broad range cf educational 
seminars. Latest advances in radio- 
graphic imaging will be covered 
and many seminars qualify for Con- 
tinuing Education credits. 


For the Department Administrator. 
Special seminars on cost effective- 
ness, business and financial man- 
agement workshops ere all available 
at The Image Center. 


EX INC. 


Plains, N.Y. Tel. 914 682-5650 


For the Physicist. 

Physicists will receive information 
directly related to basic aspects of 
X-ray film and chemistry. Tech- 
nical seminars will cover relevant 
R & D subjects and new products 
under development. 


Contact your Agfa-Gevaert Rex 
representative for more informa- 
tion about scheduled seminars 
and programs being offered at The 
Image Center servicing your area. 
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ate Optic SY¥StOINS:..... 












++ To 9-4.5” or 12.6" 
Continuous Field Zoom 
Systems, state of the art and 
unique to Precise Optics, with 
CCTV and 105mm Spot/Rapid 
Sequence Cameras. 












15e 


For all your Imaging 
needs from 6” Mirror 





X-RAY IMAGE 
INTENSIFYING SYSTEMS 


IT MAY SURPRISE YOU..... 





. to know that the people at Precise Optics have been supplying 
X-Ray Image Intensifying Systems since 1954. Precise specializes in 
Imaging, and offers a complete line of systems to meet requirements 
ranging from the private office to the special procedures room, at a cost 
savings over comparable units, without sacrificing quality. 


EVERY SYSTEM CONTAINS a guaranteed optimal performance cesium 
iodide image tube and field-proven solid-state power supply, covered 
by a two-year warranty. 


THE PRECISE CCTV SYSTEM uses x-ray rated separate mesh vidicons, 
selected for high resolution and low-lag characteristics. Brightness 
compensation is an excellent 10,000: 1, assuring the correct light level 
despite large variations in body densities. 


THE NEW 105mm SPOT/RAPID SEQUENCE CAMERA (roll film, 6 
frames per second maximum) utilizes the same digital electronics pack- 
age and many of the mechanical sections of our other reliable 105mm 
cameras, while incorporating a rapid-load film transport and daylight 
receiving cassettes. 


ACCESSORIES AVAILABLE INCLUDE: TWO-AND THREE-PORT 
LIGHT DISTRIBUTORS for spot and cine filming capabilities, ABS 
SYSTEM with automatically variable kV and selectable mA, SPOT 
FILM ADAPTERS compatible with any spot film device, CEILING 
SUSPENSION UNITS with smooth vertical and horizontal movements, 
CCTV MONITOR CARTS that are lightweight and easily mobile. 


PRECISE OPTICS/PHOTO MEDIC EQUIPMENT, INC. 
239 SO. FEHR WAY BAYSHORE, N.Y. 11706 
TEL. (516) 242-6600 TWX 510-227-9837 


JOU He GIR FORCE, 
PA CURES GU OME, 


The Air Force has a new 
for physicians. If you have the ri 
near a city where an Air Force ho 


You would receive a direct commission, 


Lt. Colonel, and all the benefits 
time you could maintain your present home. 
stay in the same schools. You coul 


weeks a year! 


of an Air Force 


Here's what you would /ose. 


You wouldn't have to pay malpractice insurance. "Boss" an 
office staff. Or worry about the thousands of details a small busi- 


nessman has to deal with. 


You could concentrate on practicing medicine. T 
Get all the details. Talk to your Air Force Recruiter. Or mail in 


this coupon. 


Its a great way of life! 
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Hometown Assignment Program Ss P E RN — 
ght specialty and if you live in or | Medical Professional Opportunities CJRO19 
spital is located, you could qualify. 
ssibly as high as | 
fficer. Atthe same 
Your children could 
d even take a paid vacation — 4 


Box 1776, Valley Forge, PA 19481 

| would like more information about training and - 

| career opportunities in the Air Force Medical Service. 
| understand there is no obligation. 
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PHILIPS TOMOSCAN 300 


the only fast 

Scanner with variable 
geometrical enlargement 
—and full use of every 


H 


Xenon detector. 
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Youre entitled to 
your points of view... 


all 172,800 of them. 


Today’s scanners are missing the 
points, especially for cerebral and 
pediatric studies. Philips isn't. 
Judge for yourself. 


The problem: 
unused detectors 


Only Philips makes full use of all detec- 
tors all the time. Why? Because the 
number of detector channels used and 
the number of pulses per scan create a 
data profile of image points which the 
computer reconstructs into an image. 
The more detectors used, the more image 
points. And the more "points of view," 

the closer the image comes to maximum 
spatial resolution and a better 
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Philips' solution: 
geometrical enlargement 


Philips Tomoscan 300 produces a superb 
image every time. 


Actually, it’s good old fashioned logic: 
waste not, want not. 


While everyone else built scanners franti- 
cally, Philips built the best—on medical 
basics, not medical gimmickry. 


Turn the page. We've got more of 
the best to offer. 





PHILIPS Es 
TOMOSCAN 300 


A 4.2 second whole body CT scanner 





The concept was developed slowly and futuristic look. Instead, we returned to basics and 

methodically—right in the middle of an developed a scanner with a future. 

industry-wide frenzy to sell systems that, in many The result is our TOMOSCAN 300, a truly uni- 

cases, were outdated before installation was versal fast-scanner designed first and foremost 

complete. as a medical instrument. Its features, like its 
Philips did it differently. In close consultation specifications, stem from an appraisal ofthe sys- 

with medical professionals worldwide, we tem's medical application. Consider just some 

evaluated real clinical needs. We said "No"tothe ofthe key reasons why you'll want to select 

unnecessary gadgetry that gives scanners a TOMOSCAN 300. 

THE SCANOGRAM AN ACTUAL SCANOGRAM 
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* Computerized patient positioning for survey * Outstanding image quality 
studies at very low dose exposures. The Scano- 


| | j ' M | f viewing facilities, includina: 
gram provides lines that identify each slice by Extraordinary range of viewing llities, | g 


number and location of the body for lightpen selec- | ——slow and fast window level control 
tion of the exact scan location. The touch of a —— 11-step window width control | 
button brings the area of interest into the scan — Calculation capability for average attentuation, 
plane. The Scanogram eliminates trial scans and standard deviation and number of pixels for 
unnecessary radiation. Automatic patient position- three regions of interest of both irregular and 
ing can also be done with a lightbeam. circular regions | 
-— ae —— enlargement, image reversal and distance 
* Rapid image reconstruction time (15 seconds) measurement between any two pixels 
* Wide choice of scanning parameters for precise —-—Stand-alone physician's viewing console with 
adaptation to applicational requirements. For lightpen 
example: 
— variable scanning speed— from 2.6s to 4.2s There's more, much more... because 
——variable slice diameters ——from 25cm (10") to Philips considers your point of view. 
48cm (19") 


—variable slice thickness —3, 6, 9 or 12mm 


PHILIPS MEDICAL SYSTEMS, INC. 
710 Bridgeport Avenue, Shelton, Conn. 06484 


® TM NLV. Philips of Holland 







KATUM 3x 40 
Radiographic 
Head Stand 


Contemporary design... 
efficient operation 


™ lide-away grid and cassette tray allow technologist a full, unobstructed view of patient. 


able and tube arm can be rotated independently or together; feature positive locking. 
tricate setups are easy to handle and replicate. 


Precise, reproducible radiography 
Fast setup...easy operation 
Versatile—fits large or small departments 


'he Katum Rx 40 is the contemporary response to the needs of 
svery busy Radiology Department. Its versatility, efficiency and 
Eure AOT URBES II setups— reduced technologist t me. Its 
advanced design and easy, precise positioning mean high 
juality, replicable radiographs —fewer retakes. Its clean styling 
neans less patient anxiety. It incorporates a fast (1/60 sec) 
yucky, 40-inch SID and removable grid and/or cassette tray. 
"he Rx 40 is a system technologists love to use... produces 
juality that radiologists appreciate. 


Dall your X-ray supplier or write for details. 


ATUM Longmont. Colorado 80501 e 303/772-2283 
DVISION OF 


— 







Full-view, see-through table has built-in centering lines for accurate 
patient positioning. Optional phototimer slides out of field when not in use. 


Unobstructed work area and simple, conveniently-located controls 
provide fast, precise setup. 


Large, easy-to-read scales and fast, fingertip positioning of tube arm and 
table make setups easy and precise. 


Unique, self-centering cassette tray ise 
pinched fingers. 


FE] | H.G. FISCHER, INC. 3816 N. Carnation Street, Franklin Park, Illinois 60131 » 312/671 52 7 
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fore ion sinna 1919 


“Productivity is u 
10% to 2097" V r 


"Lower absenteeism" 


"You can tell by their attitude — the workers 
who participate are happier, more cooperative, 
much sharper” 


. We can identi 
direct savinas o 


$2,000,000 per vear" 


"The program has had a distinct bearina on 
staff performance. Our engineering people now 
have a camaraderie with their counterparts in 
other departments" 















“It started in headquarters. By next year we 
hope to have it in all our factories and research 


facilities" 

These are actual quotes from execu- ployee health and well being. What they 
tives of large and small companies and have found is a variety of additional 
organizations in Denver, Omaha. Bir- benefits. These benefits add up to 
mingham, and Greenwich. They're increased productivity — so much so that 
talking about company fitness programs. several companies can demonstrate that 
That's right, many employers now pro- the fitness program pays for itself. Add 
vide facilities or opportunities for exercise to this improved morale, better internal 
for their employees. They are glad communications, and employee health. 
they did. How can you lose? Write us now for 

Most began with a concern for em- more information: 


HD The President's Council on 
B TY Physical Fitness and Sports 
oxUX Department B 

Washington, D.C. 20201 


Employee Fitness: In the long run you will be the winner. 













dedicated to progress. . 


The National Corference on Breast Cancer 
18th Annual Conference on 


Detecticn and Treatment 


Atlanta, Georgio 


March 5-8. 197 
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Protect your patient's eyes 
{rom over-exposure and 
potential cataractogenic doses 
during special x-ray procedures 


RADILENS Eve Lens Shield 


e ] ead-glass shield reduces eve lens dose approximately 9075* 


Inadequate protection of a patient's eye lens during 
diagnostic x-ray exams in the cranial region car lead to 
cataracts or other eye damage. Therefore, the eyes should 
be covered with a Radilens Shield. Its cup-shaped, lead- 
glass lenses heve x-ray absorption characteristics 
equivalent to 1 mm lead. Each lens is contoured to fit the 
outer eye orbits snugly and protect the eyes, even in the 
lateral projection. The lenses are held by a cord which 
stretches to fit any patient. Since the shields are 


transparent, the subject's pupils can be observed 
when necessary. 


When the Radilens is used in carotid angiography in 
projections that do not obscure the vascular regions 
to be evaluated, such as in lateral and A.P. I projections, 
the dose rate to the eye lens is reduced to about 10%. The 
Radilens is also used widely to reduce radiation exposure 
during tomographic exams of the temporal bone.* 


56-500CR Radilens Eye Lens Shield .......... $125.00 


C LLL] NUCLEAR ASSOCIATES 
MESE RE 


Division of VICTOREEN. INC 


|VICTOREEN)] 400 Voice Road 


Carle Place, N Y. 11514 


(516) 741-6360 


* Copies of references and dosimetry data 
are available on request. 


Ask for Bulletin 144-C. 











A classic 
breakthrough. 


GE's new R&F system saves 
you time, space, money and 
dose. And gives you 
excellent images. 


Here's a totally new R&F system that offers you 
many advantages over existing units—it's a major 
breakthrough in classical R&F. Let's take a closer 
look at each component. 


Fluoricon? L300 suspensionless intensifier 
gives you 9" triple field performance, high fame rate 
photospot capability and improved imaging in anew 
lightweight package. 

Diagnostic detail is exceptional—with advanced 


video camera technology and high resolution, high 
contrast ratio image tubes. 


User-selectable dose rate and video gain let you 
add video gain for imaging obese patients. and 


provide the lowest dosage for young or thin patients. 


When you choose the computerized techr ic 
management option at the spotfilmer, unique values 
of kVp, mA and focus are stored for each spotfilm 
and photospot procedure. Patient size selection 
includes pediatrics down to the neonate range. 


And the new suspensionless design allows ample 
clearance for an overhead tube, facilitating radiog- 
raphy and attachment of an optional tomcgraph. 
The compact design fits into smaller, protlem- 
sized rooms, giving you large room R&F capability. 


RFX™ table and spotfilmer, with 
user-selectable grids, combines lower 
dose fluoro and high kVp spotfilms 

in one easy-to-use system. 


The spotfilmer's unique, effort- 
sensing power assist simulates 
the feel of an unpowered 
fluoroscopic screen. 





Youd | 
expect it 
from GE. 


Two-per-second spotfilming with sequence 
enticipation allows two to four manually sequenced 
<potfilms without cassette return. Load from the 
font or rear, with pushbutton changeover. 


Diagnostic advantages include automatic masking 
to format with full field, 2-on-1 vertical or transverse, 
or 4-on-1 formats. Masking is internal, allowing full 
field fluoro with the cone in place. 


Additional RFX features include: (1) cone lockout 
‘or myelography; (2) automatic cassette return; 

(3) rapid access spotfilming (75 sec.); (4) arthro- 
graphic collimation and ion chamber compensation 
‘or 9-on-1 or 6-on-1 formats; and (5) improved 
-adiation protection at all routine angulations. 


MPX computerized generator, with Quantam atic™ 
Ix technic management, stores all of your 
department's standard radiographic settings. 


The operator simply presses the appropriate 
anatomical selection buttons. The microprocessor 
instantly displays all technic parameters, including 
kVp, mA, mAs, time, focal spot size and AEC status. 
And the operator may raise or lower factors to suit 
special patient situations. 


With over 200 programmed AEC and fixed-time 
technics (on or off the table) available, you can 
handle virtually every patient size. From infant to 
obese adult. And any body part, including extremities. 
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that keep you from taking a picture when you 
shoulcn't. Automatic Reset when à new film is — 
loaded so you operate the camera almost without 
thinking. 

We still offer the proven formats. And all the — 
proven features, like flash card data entry, spot 
meter exposure system and footswitch remote 
operation. Our components will always be the finest 
available, including a new, high performance — 
video monitor, Schneider lens and CMOS 
electronics. 

This all pays off where it counts — in image 
quality. And when you see our images, you'll know 
for sure that Beta's not only better. It's best. 

For more information, call collect or write: 

Dunn Instruments, Inc., 544 Second Street, 
San Francisco, CA 94107, (415) 957-1600 


tte and dark slide interlocks 
Dunn instruments 
The 600 





Beta Series 
Camera 





Single-handed front loading. 
Lets you install the Beta 
anywhere you like and load it on 
the run. 


breeze. 


Ho hum. Simplified frent panel 
controls make picture-taking a 


Where Beta's best - superb 
clinical images in any format, 
positive or negative. 
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A New Study Confirms.. 


THE RS 
MAMMOGRAPHIC 

SYSTEM INCREASES 
DIAGNOSTIC . 
ACCURACY 


Take a good look at the chart. You Il See 
the remarkable results of a study published by 
Dr. Edward A. Sickles. making a clinical 
comparison of 133 patients who received both 
conventional mammography and RSI Mag- 
nification Mammography. The results were 
confirmed with pathological diagnosis.* 
This new study confirms just how accurate 
HSI Mammography really is. In fact, Dr. 
Sickles wrote in 1977, that magnification 
mammograms are “...clearly superior both 72 EQUIVOCAL 
quantitatively and qualitatively to conven- 
tional contact mammograms."! 








41 BENIGN 


Diagnostic Accuracy in 
Mammographic Eraminafens: 20 MALIGNANT 
Clinical Data of Edward A. Sickles. M.D. 
Assistant Professor of Radiology, University 
of California, San Francisco 
Clinical Comparison of 133 Cases 


















RSI 
MAMMOGRAPHY 


32 BENIGN” 


6 EQUIVOCAL 


3 MALIGNANT 


32 BENIGN 


18 EQUIVOCAL 


22 MALIGNANT 


20 MALIGNANT 


One case reported as benign with RSI 
Mammography was determined to be 
malignant on biopsy. 


Out of 41 cases diagnosed as benign 
with conventiona! mammography, RSI 
Mammography determined that 3 of these 
cases were, in ‘act, malignant. In addition, 
with conventional mammography alone, 72 
cases were diagnosed as equivocal and direct 
magnification mammography (RSI System) 
was able to differentiate these as: 22 malig- 
nant, 32 benign. and only 18 remained 
equivocal. This "evealing clinical comparison 
clearly shows that RSI Magnification Mam- 
mography increases the certainty in diag- 
nosis, decreases the time between examina- 
tion and confirmatien. and may even reduce 
the need for biopsy. 

In a radiologic symoosium presented in 
New York City, Dr. Sickles remarked, “...in 
dealing with difficult cases, We considerably 
improved our diagnostic accuracy (with RSI 
Magnification Mammography ."? 

These more accurate diagnoses are the 
direct result of the capability of the RSI Mam- 
mography's System to give you— 

* Clearer definit'on-of mass borders 

* Improved imace sharpness and resolution 

* Resolution of malignant microcalcifications 
often not discernible by conventional mam- 
mography 

» Delineation of trabecular patterns 

The RSI Mammography System offers high- 
detail resolution in the magnification mode 
as well as the conventional contact mode. The 
superior image which results from the excep- 
tionally uniform ‘ocal spot provides a new 
level of confidence in the detection of breast 
cancer. 

For more detailed information on the RSI 
Mammographic System and a reprint of the 
study publishec by Sickles et al in 1977, 
please write or call. Radiologic Sciences inc., 
a subsidiary of Pfizer Inc., 235 East 42nd St., 
New York, N.Y. 10017 (212) 573-7941. 


References: 1. Sickles, E A: Doi. K.; Genant, H.K.: Radiology 
125:69-76, October 1977. 2. Sickles, E.A.: Microfocal Spot Mag- 
nification Mammography Presented at a Symposium, New York 
City, June 1, 1978. 
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THE RSI MAMMOGRAPHIC SYSTEM 


INCREASES 
DIAGNOSTIC 
ACCURACY 








RADIOLOGIC SCIENCES INC. 
A subsidiary of Pfizer Inc., New York, N.Y. 10017 





Eliminate cross-fogging, simplify 
Alternate Biplane Angiography 
with the new LOAD-30 


LOW FOG ALTERNATING DEVICE for AOT' CHANGERS. 
































= No cross-fogging of film (as with WITHOUT LOAD-30, SK!P-LOADING REQUIRED 
simultaneous biplane angiography). Po Lateral 
s No film waste (as with roll-film 3 j 
changers). 5 ‘ 
6 
a No skip-loading. : 
= Operates automatically when h 10 
alternating mode is selected. 3 12 
= 30 exposures at 3 exp/sec in each 15 4 
plane with ample exposure 17 " 
time for each exposure. 19 


Available for new and most exist- 
ing AOT Film Changers. 


Eliminates loading errors and 
saves darkroom time. 


Films loaded in each o` 15<add numbered slots Films loaded in each of 15 even numbered slots 
parmar mioma he LODA  WITHLIOADSN FULL CAPACITY LOADING 
Frontal Lateral 


Low Fog Alternating Device for AOT i 
Film Changers, call or write: : 
Elema-Schonander, Inc., 699 Lively Blvd. ; 
Elk Grove Village, Illinois 60007 ; 
(312) 593-6770 : 























— *"Cross-fogging is a term commonly used to 25 
describe the increased film fogging which = 
occurs in simultaneous biplane angiography 28 
due to the fact that the film in each plane is a 





Films loaded in each of 30 slots 


hit by scattered radiation from two exposures. 


The above diagrams are schematic representations 
of the AOT magazines for illustrative purposes only. 


elema-schonandet 


PROBLEM: Reflux and Migration of 
Embolic Agents 


. SOLUTION: MEDI-TECH Occlusion 
Balloon Catheters 


REF: Greenfield, A.J.; Transcatheter Embolization: Complications and Prevention With Balloon Catheters. PROGRAM OF THE AMERICAN 
ROENTGEN RAY SOCIETY: Seventy-eighth Annual Meeting, September 26-30, 1977, Boston, Mass. 


— 





Arteriogram performed with Medi-Tech Occlusion Balloon 
balloon inflated prior to em- Catheter OB/7/2/65 (also used 
bolization in X-Ray at left) 


When carrying out therapeutic embolization, the risk that embolic agents will be carried to non-intended 
locations should be considered. 


REF: Woodside, J.: Schwarz, H.: Bergreen, P.: Peripheral Embolization Complicating Bilateral Renal Infarction With Gelfoam. American 
Journal of Roentgenology: Vol. 126: 1033-1034, 1976. 


Gang, D.L.: Dole, K.R.; Adelman, L.S.: Spinal Cord Infarction Following Therapeutic Renal Artery Embolization. JAMA: VOL. 
237, No. 26, June, 1977. 


Bradley, E.L.; Goldman, M.L.: Gastric Infarction After Therapeutic Embolization. SURGERY: Vol. 79, No. 4, April, 1976. 


With the development of the MEDI-TECH Occlusion Balloon Catheters this risk has been significantly 
reduced. 


Unlike polyvinyl chloride (PVC) which softens at body temperature polyethylene retains its torque 


and holds pre-set curves. This enables selective placement of the balloon either with or against the 
blood flow. 


The smooth tip profile and large I.D. (.038" in the 7F) allow percutaneous introduction by Seldinger 
Technique over a .035” guide wire. 


(For more information fil| out the coupon below and mail, or call Toll Free 800-225-3238). 
In Massachusetts 617-923-1720. 


CATHETERS AVAILABLE B AT) eus UTER |] 


Div. of Cooper Scientific Corporation 
Balloon |Tip I.D. Usable 372 Main Street - Watertown, Massachusetts 02172 
Dia. (mm) | (.000") Length (cm) 
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THIS BOOK T 
T ABOUT US .W 
MENTIONING OUR 


A 


ELLS 
ITHOUT ONCE 
NAME 


OROUR PRODUCTS 


The name of this volume is Certificate of 
Need: An Expanding Regulatory Concept. 
Not once in its 944 pages does the name 
Pfizer appear. 

Yet, despite this, we are proud to 
offer this book to several hundred 
people in the health care field, with our 


compliments, as part of an important, new 


Pfizer program called the Certificate of 
Need Assistance Program. 


A Total CON. Assistance Program 


Pfizer’s C.O.N. Assistance Program is 
designed to aid you in the increasingly 
regulated climate in which medicine 
now operates. As one of the health care 
industry's leaders for 129 years, Pfizer 
feels a responsibility not only to provide 
quality products but also to join the 
medical community in its current search 
for effective ways to comply with these 
regulations. Typical of these require- 
ments is the Certificate of Need, or C.O.N., 
which is required in most cases where 
federal funding is involved in paying for 
major equipment or plant expansion. 


Toll-free CON. Assistance Service 


Applying for the C.O.N. can be a com- 
plicated process— sometimes confusing, 





always time-consuming. The Pfizer 
C.O.N. Assistance Program can help. 
The two main components of this pro- 
gram are the book, Certificate of Need: 
An Expanding Regulatory Concept, and 
the toll-free C.O.N. Telephone Service to 
answer questions about the cost effec- 
tiveness of diagnostic equipment, as 
well as how this information relates to 
C.O.N. requirements. 

To use our C.O.N. Telephone Ser- 
vice just phone 800-221-4688, from 
9 a.m.-5 p.m. Monday through Friday. 
(In New York State, please call 212-573- 
2030, collect.) 


Complimentary Books to 
Administrators and Radiologists 


Many hospital administrators have al- 
ready received copies of the book. We 
have also offered it to chief radiologists 
throughout the country and to certain 
other medical and administrative per- 
sonnel who are involved in the purchase 
of diagnostic equipment. 

(Incidentally, if you have not per 
sonally received Certificate of Need: An 
Expanding Regulatory Concept, and you 
take part in major purchasing as a hos- 
pital executive or radiolog st, you are 
welcome to a complimentary copy. To 
receive it, just send us your request on 
your Official letterhead.) 


The book, as its title suggests, is a 
comprehensive, state-by-state compila- 
tion of current C.O.N. requirements. We 
feel that it makes a substantial contribu- 
tion to understanding this very complex 
subject. And it is a subject in which we 
feel a special responsibility, since CI 
Scanners usually require this document. 


Full Range of 
Pfizer Radiological Services 


Now that we have told you how we're 
making it easier for you to meet the reg- 
ulatory requirements for buying diagnos- 
tic equipment, we'd like to tell you why 
you should want to. 

There's an expert specially qualified 
to do just that: the Pfizer Medical Sys- 
tems or Radiologic Sciences Technical 
Representative. 

He'll give you useful, specific in- 
formation on the one subject that isn't 
included in the C.O.N. Assistance Pro- 
gram. 

Our Products. 


Pfizer Inc. 
235 East 42nd St. 
New York, NY. 10017 


Advancing the 


Science of Therapeutics 


and Diagnostics. 


"^. Complimentary books t 
|. Administrators and Radiolo: 
Please send requests on official letterhe 


Mr. Grant W. Denison, Jr. 
Director of Planning 

Pfizer Pharmaceuticals and 
Diagnostic Products 

235 East 42nd St. 

New York, NY. 10017 





Developed for use with multi-format imaging systems 
designed for CT Scanners, Nuclear Diagnostic Equipment, 
or Ultrasonic Diagnostic Equipment. 


An orthochromatic, single-emulsion film, Fuji RX-M 
is also excellent for mammography, as it offers high 
Speed plus superior contrast and resolution. 


RX-M is available for immediate delivery. Please 
contact your nearest Pyne X-Ray office or your local 
authorized Fuji Film dealer. 


Distributed throughout the U.S. by: 


PYN E - RAY E ORPO RATI O N NEW YORK CHICAGO LOS ANGELES 


20 North Avenue 1211 West Norwood Avenue 1639 Gardena Avenue 
Larchmont, New York 10538 Itasca, Illinois 60143 Glendale, California 91204 
(914) 834-4567 (312) 773-3360 (213) 240-0280 


YT. 
TOTAL BODY COVERAGE 
WITH THE BROADEST RANGE 


OF EQUIPMENT 


. . . from the only company offering all the choices you need! 
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The parallelogram construction of the Poly 
Diagnost C permits the patient to remain sta- 
tionary, leaving the physician more relaxed 
and able to concentrate fully on the proce- 
dure. Insuring maximum safety for both pa- 
tient and operator, the Poly C provides both 











routine and cranio-caudal views that insure d. 

clear, unobstructed views of overlapping ; rues ; 
vessels. Stenoses which might have been Fur eina ABER 
obscured can be detected with a high degree PI, Pm. , 

of efficiency and operational ease. yr ^ gt 


R pF, - 
Designed for both the brachial and femoral Cf, As 7 
techniques of cardiac angiography, the Poly Ef, 2 6 
C is also successfully used in abdominal and VS, 
thoracic studies. A ta 
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Designed specifically for cerebral angiog- 
raphy at 2:1 magnification, the Poly Diagnost 
N easily provides views of the patient previ- 
ously difficult (or impossible) to achieve. The 
parallelogram construction allows full rotation 
around the long axis of the body ara the 
maximum desirable head-to-foct angulation. 
The unique construction insures all motions 
are isocentric and all results are distortion 
free. 

Designed for use in single or bi-piane op- 
eration with a Puck rapid film changer, the 
Poly N lends itself to extensions for more ded- 
icated requirements, such as the atest con- 
figuration with a quickly interchangeable dua P ir i 
image intensifier and a rapid film changer. l B 
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Poly Diagnost C 


An extension of the U-arm 
principle first developed by 
Philips in the Cardio Diagnost, 
the Poly C is a dedicated 
cardiovascular system. 
Parallelogram construction 
provides routine and cranio- 
caudal views without moving 
the patient, making the Poly C 
widely used for imaging the 
thoracic and abdominal areas. 


Poly Diagnost N 


The first in Philips’ family of 
dedicated cerebral angiog- 
raphy systems with paral- 
lelogram construction. For 
optimum results with isocen- 
tric patient positioning for all 
projections. 


Philips Angiography Systems. 
Si o o apay SYSTEMS. 


Poly Diagnost UPI hs 


Philips' new universal angiog- 
raphy system for the most 
flexible filming of cerebral, 
thoracic, abdominal and 
peripheral angiography, with 
full provision for occasional 
cardiovascular examinations. 
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A universal system with revolut onary design, 
the Poly Diagnost UPI features a rotating 
U-arm that carries the X-ray tube and an 
image intensifier and rapid film changer 
which are quickly interchangeable. 

A new experience in examination con- 
venience, the Poly UPI is a masterful combi- 
nation of system features: free choice of 
oblique, cranio-caudal and caudo-cranio 
projections; rapid changeover from fluoros- 
copy to film changer work; automatic control 
of object-film distance; motorized height ad- 
justment of both table and U-arm, which 
provides contact and up to 2:7 geometric en- 
largement; and a unique boating movement 
that keeps the object centered in the beam 
while the object-film distance 'S automatically 
controlled in every projection. It's the ideal 
universal system for angiography! 
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A COMPLETE FAMILY OF IMAGE INTENSIFICATION SYSTEMS, 
X-RAY TUBES AND GENERATORS 
FOR PHILIPS ANGIOGRAPHIC EQUIPMENT. 




















Super Rotalix and 
Trinodex X-ray Tubes 
Preferred for exceptional 
image quality and reliable 
performance in sustained Op- 
eration, Philips’ tubes are 
d^ designed for high loadability 
32 and superbly efficient heat 
dissipation. 


The 14" Triple-Mode 

Image Intensifier 

Another first from Philips! An 
amazingly lightweight 14" 
Image intensifier for highly de- 
tailed surveys with outstand- 
ing results. 
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Conventional or 


Fiber Optic Image 

Intensifiers 

Select from a full range of A Full Range 

fields in conventional image p A of Generators 

intensifiers . . . or Philips' Ex- From the very affordable 
clusive Fiber Optic Image In- three-phase, high output 
tensification System. Fiber Classic line, to a full range of 
optics provides 30:1 contrast Modular Generators, to the 
ratio for greater detail, uniform & computerized Optimus M200, 
image quality over the entire DH Í LI PS Philips’ family of generators 
screen, optimum image trans- combines quality, performance 
fer and compactness for easy the most reliable family of and price for your every exam- 


maneuverability. Systems and people in the industry. ination need. 


Linear Accelerator. 
Teletherapy beyond Cobalt 60. 


With an energy output of 6 MeV photons, the AECL 
Therac 6 Linear Accelerator offers the full advantages of 
mega-voltage therapy while demonstrating significant 
improvements over Cobalt 60. Possessing superior 
dose uniformity and depth dose characteristics, Therac 6 
provides the maximum of control. And, for added 
safety, record and verify feature is ACUPE 
Compact, self-contained, Therac 6 is easily installed 
with limited modification to existimg cobalt facilities 
required. Without doubt Therac 6 isthe cost effective 
way of acquiring the advanced technology of linear 
acceleration. For full details, contact AECL. 


Atomic Energy 
‘© of Canada Limited 
Commercial Products 


P O. Box 6300, Ottawa, Canada K2A 3W3 Tet- (613) 592-2790. Cable Nemota Telex: 053-4162 
4 © Atlantin: (ADA © 7 0o2%e@nN Malian: (24 4) 02^ AQNO l aa A e xo ‘74 4 “$e? mn 
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a significant 
advance in | 
postevacuation 
cholecystography 


Kinevac 


oincalide for Injection 


m a convenient alternative to the fatty meal 
# optimal gallbladder contraction in 5 to 15 minutes 
m complete Puin control 


E gusta am exposed 10 minutes after 
Injection of Kineva nen alia forte ection). 





Rapid, predictable gallbladder contraction KINEVAC (Sincalide for Injection) 


In cholecystography, Kinevac produces diagnostically DESCRIPTION: Kinevac (Sincalide for 
satisfactory gallbladder contraction in 5 to 15 minutes. Injection) is a sterile, lyophilized, white 

: di : powder of the synthetic C-terminal | 
A convenience to physician and patient octapeptide of cholecystokinin. Each vial 
Provides the physician with an alternative to the tatty meal provides 5 mcg. sincalide with 45 Mo. 


sodium chloride as a carrier; sodium 
hydroxide or hydrochloric acid may be 
added during manufacture to adjust the 


or fatty meal substitute when such a choice is desirable, 
gives greater control, permits a barium meal examination 


immediately following cholecystography, and results in an pH to 5.5 to 6.5. When reconstituted with 
economy of time and personnel. 5 ml. of Sterile Water for Injection 

. . . . . US... h ml. tains 1 mcg. sincalide 
Valuable adjunct in diagnosis of diseases d In. sodium chlotide dim 
Kinevac provides a sample of gallbladder bile that may be CONTRAINDICATIONS: Contraindicated 
aspirated from the duodenum for analysis. In conjunction in patients sensitive to sincalide. 


with secretin, it stimulates pancreatic secretion “or analysis 


of its composition and examination of its cytology. WARNINGS: Usage in Pregnancy” 


Although no teratogenic or antifertility 


innifi 1 ifi : effects were seen in animal studies, data 
A significant scientific achievement sock are inadequate to determine the safety 
Sincalide, the C-terminal octapeptide of cholecystokinin of sincalide in human pregnancy. 
synthesized in The Squibb Institute for Medical Researcn, Accordingly, sincalide should be used 
reproduces all the known biological activity of tne intact in pregnant women only when, in the 
cholecystokinin molecule. judgment of the physician, the benefits 


outweigh the possible risk to the fetus. 


Usage in Children—The safety of 
sincalide for use in children has not 
been established. 


PRECAUTIONS: The possibility exists 
= that stimulation of gallbladder contraction 
& in patients with small gallbladder stones 
could lead to the evacuation of the 
stones from the gallbladder, resulting in 
Sincalide for Iniection their lodging in the cystic duct or in 
J the common bile duct. The risk of such 
an event is considered to be minimal 
| because sincalide, when given as 


directed, does not ordinarily cause 
complete contraction of the gallbladder. 


ADVERSE REACTIONS: G.I. symptoms 
such as abdominal discomfort or pain, 
and an urge to defecate, frequently 
accompany the injection of sincalide. 
These phenomena are usually 
manifestations of the physiologic action 
of the drug, which include delayed 
gastric emptying and increased intestinal 
motility, and are not to be construed as 
necessarily indicating an abnormality 
of the biliary tract unless there is other 
clinical or radiologic evidence of 
disease. Nausea, dizziness, and flushing 
occur occasionally. 

For full prescribing information, 
consult package insert. 


HOW SUPPLIED: Kinevac (Sincalide for 
Injection) is supplied in cartons of 10 vials, 
each vial containing 5 mcg. of sincalide. 
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" The leader in 
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The antiemetic property of 
Compazine' (proc hlorperazine, 
SK& F) is attributed in part 

to the inhibition of the 
chemoreceptor trigger zone in 
the medulla. Such inhibition 


is believed to reduce Input to 
the vomiting center, producing 
Prompt control of emesis. 





brand of 


pro 











Shouldnt it be your first choice 
for severe nausea and vomiting 


| 4 " 
mpadzine =: 
disposable syringe 


chlorperazine 








that often accompany 


cancer therapy? 


- Unsurpassed antiemetic action 
12 dosage forms and strengths 


Before prescribing, see complete prescribing information in SK&.F 
literature or PDR. The following is a brief summary. 


Indications: Managernent of the manifestations of psychotic 
disorders: management of psychoneurotic patients displaying 
primarily symptoms of moderate to severe anxiety and tension; and 
for control of severe nausea and vomiting. 


'Compazine' has not been shown effective in the management of 
behavioral complications in patients with mental retardation. 


Contraindications: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur second- 
ary to 'Compazine' may be confused with the central nervous 
system signs of an undiagnosed primary disease responsible for 
the vomiting, e.g., Reye's syndrome or other encephalopathy. The 
use of 'Compazine' and other potential hepatotoxins should be 
avoided in children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
requiring alertness (e.g.. operating vehicles or machinery) especially 
during the first few days therapy. Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children under 2C pounds or 2 years of age. 


Use in pregnancy on y when potential benefits outweigh hazards. 


Precautions: The antiemetic action of 'Compazine' may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep sleep 
and coma have been reported, usually with overdosage. Patients on 
long-term therapy, especially high doses, should be evaluated 
periodically for poss ble adjustment or discontinuance of drug 
therapy. In children with acute illnesses or dehydration, use only 
under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred 


vision, skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 


agranulocytosis. Fatty changes in the liver have been observed in a 


SIKSF 


a SmithKline company 





few patients who died while receiving the drug (no causal relation- 
ship has been established). Neuromuscular (extrapyramidal) reac- 
tions=motor restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with concentrate 
aad injectable forms. 


Other adverse reactions reported with Compazine (prochlor- 
perazine, SK&F) or other phenothiazines: Some adverse effects 
are more frequent or intense in specific disorders (e.g., severe hypo- 
tension in mitral insufficiency or pheochromocytoma). 


Grancemal convulsions; altered cerebrospinal fluid proteins; cerebral 
edema; prolongation and intensification of the action of C.N.S. 
cepressants, atropine, heat and organophosphorus insecticides; 
cryness of mouth, nasal congestion, headache, nausea, constipation, 
obstipation, adynamic ileus, inhibition of ejaculation; reactivation of 
psychotic processes, catatonic-like states; hypotension (sometimes 
fatal ; cardiac arrest; pancytopenia, thrombocytopenic purpura, 
eosinophilia; biliary stasis; lactation, galactorrhea, gynecomastia, 
menstrual irregularities, false-positive pregnancy tests; photosensi- 
sivity. itching, erythema, urticaria, eczema up TO exfoliative dermatitis; 
asthma, laryngeal edema; angioneurotic edema, anaphylactoid reac- 
‘ions=peripheral edema; reversed epinephrine effect; hyperpyrexia; 
a Systemic lupus erythematosus-like syndrome; pigmentary reti- 
jopathy; with prolonged administration of substantial doses, skin 
digmentation, epithelial keratopathy, and lenticular and corneal 
deposits. 

EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 

NOTE: Sudden death in patients taking phenothiazines (apparently 
due to cardiac arrest or asphyxia due to failure of cough reflex) has 
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Complement and Coagulation: Causative Considerations in Contrast 
Catastrophies 


E. C. LASSER,’ J. SLIVKA,' J. H. LANG,’ W. P. KOLB S: G. LYON,’ A. E. HAMBLIN,' AND G. NAZARENO' 


Earlier studies suggest that adverse reactions to injected 
radiographic contrast media are idiosyncratic. In an attempt 
to gain a better understanding of pathophysiologic events 
underlying these reactions, rabbit models injected with lethal 
dose ranges of a cholangiographic contrast material were 
studied. These animals showed activation of both the comple- 
ment and coagulation systems. Externally applied heat poten- 
tiated complement consumption and increased mortality. De- 
pleting complement components C3-C9 by cobra venom factor 
did not prevent activation of coagulation or diminish mortality. 
However, depleting fibrinogen diminished complement acti- 
vation and markedly diminished mortality. Heparin, adminis- 
tered at several hourly intervals after contrast challenge, also 
diminished mortality. These studies suggest that the adverse 
effects of contrast media in this model system are mediated 
chiefly by the coagulation system, and that complement, if it 
participates deleteriously, must involve components up to, 
but not including, C3. A logical role for the inhibitor of C1 
esterase in adverse contrast reactions is considered. 


Introduction 


The pathogenesis of contrast media reactions has not 
yet been clearly defined. Potential factors considered to 
date include the development of a true allergy or hyper- 
sensitivity [1-4], contrast-induced histamine release [5, 
6], anxiety [7]. chemotoxicity [8], and activation of the 
complement and coaguletion sequences [9-15]. 

While the nature of the anaphylactoid responses OC- 
curring in systemic reactions to injected contrast media 
make it naturally attractive to consider that these occur 
on the basis of a true allergy or hypersensitivity, there 
are several factors that mitigate against this. In the first 
place, attempts to induce circulating antibodies against 
contrast media injected alone or conjugated to serum 
proteins have been unsuccessful. On the other hand, 
Brasch and colleagues [1, 2], working with analogues of 
contrast media and binding these haptens to keyhole- 
limpet hemocyanin, were successful in producing anti- 
bodies of both the IgG and IgE classifications in immu- 
nized rabbits. These same workers. using radioimmu- 
noassay, demonstrated significant elevation of anti- 
bodies directed against contrast media in a number of 
patients suffering severe reactions in comparison with 
controls. However, the significance of these findings is 
uncertain. Many of the patients demonstrating reactions 
did not show elevated binding levels, and a number of 
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patients in the control series with binding levels equiva- 
lent `o those noted in the reactor group did not show 
evidences of reaction. Furthermore, the occurrence of 
previous exposure to contrast media was as common 
among the controls as among the reacting patients. In 
addition there has not yet been any clear evidence for 
the development of an anti-contrast material IgE-class 
antibody in humans receiving contrast media of the 
urograpnic type. It is this particular class of immuno- 
globulins that has been most commonly associated with 
anaphy!actoid-type reactions. 

Wakkers-Garritsen et al. [4], using passive transfer 
skin tes: techniques, demonstrated the presence of an 
IgE-artioody directed against a cholangiographic mate- 
rial. By virtue of their chemical structure, the cholangio- 
graphic media could function as divalent haptens and 
would be more likely to effectively bind to IgE antibodies 
thar would the univalent haptens that characterize the 
structure of the urographic media. Nevertheless, at this 
time a true hypersensitivity in some reactions occurring 
after injections of urographic media cannot be excluded. 

Our cwn attention was drawn to the possible role that 
activation of the complement and coagulation se- 
quences might play in acute contrast reactions for sev- 
eral reesons. Activation of the complement system has 
been roted in association with shock and systemic 
anaphylaxis in numerous circumstances in man and in 
anima! experiments [16-18]. Laboratory and clinical evi- 
derce of intravascular coagulation was observed in a 
number of cases, both in our own institution and in 
cases sent to us for consultation, in patients sustaining 
acute systemic reactions to contrast media. Further- 
move, some case reports [19-21] have correspondingly 
ind cated that anaphylactoid reactions to contrast media 
were eccompanied by thrombocytopenia, fibrinogeno- 
penia, and other findings suggesting that the coagula- 
tiom system had been activated in the course of the 
reacticn. 

In the past few years we have documented that con- 
trast media can activate both the complement and coag- 
ulatior systems. (Activation of the complement system 
has been shown both in vitro and in vivo, and activation 
of the coagulation system in vivo only.) Our in vivo 
studies concentrated on two animal models. In one of 
these. dogs injected daily with urographic contrast me- 
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dia at dosages equivalent to those used in clinical prac- 
tice developed idiosyncratic reactions characterized 
clinically by an anaphylactoid response and in the labo- 
ratory by a fall in total complement levels and by evi- 
dence of intravascular coagulation [10]. In the second 
model, rabbits injected with lethal-range doses of iodi- 
pamide, a cholangiographic contrast material, showed 
corresponding changes [11, 12]. While the canine model 
is perhaps somewhat more satisfactory from the stand- 
point of comparison with adverse reactions demonstra- 
ble in humans, the logistics and economics of extensive 
testing in these models have led us to more intensive use 
of the rabbit model. Use of the rabbit model entails the 
presumption that some contrast media reactions are 
idiosyncratic in nature, and that information gleaned 
from these very high dosage challenges might be appli- 
cable to that small segment of the animal or human 
population programmed for idiosyncratic responses. 
These studies, then, must be viewed in the perspective 
of two assumptions, either of which could be challenged 
by future data: (1) that some contrast media reactions at 
least are idiosyncratic and, hence, data elicited as a 
consequence of massive dosages might be applicable to 
those few individuals who respond to customary clinical 
dosages in the same fashion that other individuals re- 
spond to massive dosages; and (2) that information 
concerning the effects on the complement and coagula- 
tion systems in rabbits can be carried over to humans. 
Mindful of these assumptions, we undertook the follow- 
ing studies. 


Materials and Methods 


White New Zealand male rabbits, weighing 1.5-3 kg, obtained 
from one Supplier, were used in all Studies. Most rabbits 
weighed 2-3 kg, and test and control rabbits in each series were 
matched for size and development. Test and control rabbits in 
each study were similarly caged and fed. 

The challenging contrast material in each instance was meg- 
lumine iodipamide in the form of 52% Cholografin (provided by 
Squibb). The rabbits were injected intravenously in the Marginal 
ear vein. All blood Samples were obtained from the central 
artery of the ear, and were immediately placed in plastic tubes 
containing sodium citrate. Samples were centrifuged at 3,000 
rpm for 15 min and were assayed within 2 hr. A Harvard infusion 
pump was used to regulate the rate of administration. No 
Sedation was administered. Dosages varied from 7.5 ml/kg to 
7.8 ml/kg. Infusion rates were established to allow for either 
infusion of the total dose over 5 min, or for an injection rate of 
2.0 ml/min. Dosages were selected to provide an estimated LDz 
to LDjo. Earlier studies in this laboratory indicated that there 
was a sharp rise in the lethality curve between dosages of 7.0 
ml/kg to 8.0 ml/kg, and that lethality in this dose range was to 
some extent dependent on a factor, or factors, in the external 
environment during the period in which the study was under- 
taken. Since earlier studies showed a protective effect of adre- 
nocorticosteroids in these test animals [11] and since the activ- 
ity of the rabbit adrenal cortex is known to be dependent, in 
part, on environmental temperature and humidity [22], it is con- 
ceivable that these laboratory factors which varied throughout 
the year were responsible. 

Significant differences between test and control parameters 
for all studies were determined at the 95% confidence level by 
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two-sided t-test analysis and mortality differences by chi-square 
analysis. 


® 
Study 1: Effect on Coagulation and Complement Systems 


Six rabbits were infused with 7.5 ml/kg of iodipamide over a 
total of 5 min. Plasma Samples were obtained before injection 
and at 1, 2, and 3 hr after injection, and were assayed for factor 
XII of the intrinsic coagulation system, activated partial throm- 
boplastin time, prothrombin time, total hemolytic complement 
(CH50), and iodipamide concentrations. 

Factor XII assay was carried out using factor Xll-deficient 
human plasma (George King Biomedical, Salem, N. H.). Kaolin 
was used as the activating agent in these assays. All studies 
were done using two dilutions and duplicates were run at each 
dilution. Test runs were compared to a standard pooled rabbit 
citrated plasma. Control factor XII determinations done in 20 
rabbits produced a mean factor XII of 92.9% + 6.9% (all cited 
figures in this report are + SE). Prothrombin time was measured 
using the one-stage technique and thromboplastin Supplied by 
Ortho Diagnostics, Raritan, New Jersey. For partial thrombo- 
plastin time assays, a test kit supplied by Hyland Division, 
Travenol Labs., Costa Mesa, California, was used. Total com- 
plement (CH50) and iodipamide concentrations were assayed 
by methods previously reported [15]. 


Study 2: Effect of Externally Applied Heat 


Rabbits were placed ina restraining cage and were enveloped 
in a small commercial heating pad (General Electric). The 
eating pad was switched to a medium range "on" position for 
30-35 min, and rectal temperatures were continuously moni- 
tored until an approximate elevation of 2°C was noted. Next 
each animal was infused with 7.8 ml/kg of iodipamide at a rate 
of 2.0 ml/min. After completion of the infusion, the rabbits were 
maintained in the cage, enveloped in the heating pad, for an 
additional 15 min. These animals showed a mean peak rectal 
temperature elevation of 1.92 + 0.08'C above the baseline 
temperatures obtained prior to application of the heating pad. 
Nineteen rabbits were used in the study and a control group of 
14 rabbits was similarly examined. However, the control rabbits 
did not have the heating pad switched to the "on" position. 
Both groups were observed for mortality in 24 hr; for changes 
in total complement (CH50) in plasma samples obtained at 
death or 2 hr after challenge, whichever came first; and for 
plasma concentrations of circulating iodipamide at the same 
postchallenge times. | 


Study 3: Effect of Complement Depletion 


Nine rabbits were pretreated by intraperitoneal injections of 
Cobra venom factor (prepared by W. P. K.). Five grams of dried 
cobra venom (Biological Unlimited. Baltimore, Md.), obtained 
from the cobra Naja naja kaouthia, was diluted into 50 ml of 50 
mM sodium acetate buffer at pH 5.5 and dialyzed against the 
same buffer. This was then loaded onto a 5 x 100 cm CM-32 
column and equilibrated with the same buffer. The column was 
washed with 4 liters of the same buffer and the cobra venom 
factor activity eluted with a linear sodium chloride gradient. 
Venom factor-containing fractions were pooled and concen- 
trated by Amicon ultrafiltration to a volume of 5.0 ml. This pool 
was applied to a 2.5 x 100 cm Biogel A-05 M column. which 
was equilibrated with phosphate-buffered saline at pH 7.4. The 
flow rate was 2.5 ml/hr. Fractions of 1.5 ml were collected. 

The venom factor-containing fractions were pooled and this 
pool contained about 1.5 mg/ml in a volume of 25-30 ml. This 


AJR:132, February 1979 COMPLEMENT AND COAGULATION IN CONTRAST CATASTROPHIES 173 


TABLE 1 
Changes in Coagulation Parameters and Total Hemolytic Complement After Meglumine lodipamide Injection 























Partial Prothrombin Total 








Factor XII Thromboplastin fime Complement, lodipamide 
(preinjection %) Time CH50 (mM) 
(sec) (sec) (preinjection %) 
Preinjectian (6) <<... errem 100 (6) 32.8+ 8.4(6) 7.1 + 0.4 (6) 100 (6) 0 (6) 
IBFIB) airett recep REARSET eee 68 + 8(6) 152 +18 (6) 8.0 + 0.5 (6) 79 x 4 (by 6.2 + 0.5 (5) 
S bri) seere ces wonder a aas deban 75+ 9 (6) 180 + 40 (6) 8.6 + 0.6 (6)* 77 + 4(5)* 49+ 0.6 (5) 
RAPED Lee osea ode radia seseree saben 81 + 10 (5) 156 +51 (5 9.2 + 1.5 (5) 80 + 5(4)* 31+ 0.4(4) — 





Note. — (N) = number of rabbits. Each rabbit was injected with 7.5 ml/kg of meglumine iodipamide over 5 min. i 
* Significant difference from preinjection level (P < 0.05). 


process results in a 200-250-fold purification. Activity was ences from preinjection parameters occurred in one or 
assayed as reported by Cochrane et al. (23]. One unit of activity more of the three hourly sampling periods for each of 
corresponded to 3-5 ug of cobra venom factor. The venom — the factors assayed. For factor XII, a significant differ- 
factor was given at a dose of 160 U/kg over 24 hr. This resulted ence from preinjection levels was noted at the 1 hr 
in complete depletion of total hemolytic complement in all but sampling interval Partial thromboplastin time shnwed 
one animal. In that animal, complement was reduced to £.8 ads . : 
CH50 units before challenge. (Control rabbits had a mean CH50 significent increments at each of the three hourly SAM 

pling periods in comparison with preinjection values. 


level of 25.6 + 1.7.) oam p 
After depletion of complement, the rabbits were injected with Prothrombin time showed a significant increment over 


iodipamide at a dose of 7.8 ml/kg at a rate of 2.0 ml/min. Tae preinjection values at the 2 hr sampling interval. Since 
rabbits were observed for mortality over a 72 hr period for the reduction in factor XII is modest in this experiment, 
changes in partial thromboplastin time, fibrinogen, and platelet one micht consider that the prolonged partial thrombo- 
levels, and for circulating iodipamide concentrations at 2 hr plastin and prothrombin times could have occurred on 
after iodipamide challenge. A control group of 10 rabbits was the bass of a circulating inhibitor or inactivator, rather 
pretreated by injections of ncrmal saline in equivalent quantit es than on the basis of consumed coagulation factors. 
to those used for the cobra venom factor injections, and then However. appropriate control studies carried out in six 
was similarly challenged with iodipamide and assayed for the additional rabbits challenged with iodipamide at 7 6 ml/ 
same prde-and postenallange:Paramescr> kg suggested that a circulating inhibitor, if present, 
Study 4: Effect of Fibrinogen Depletion played only a minor role. (Prechallenge partial thrombo- 
Ten rabbits were pretreated with 1.2 U/kg of Ancrod given as plastin :Imes averaged 52.5 sec. They were greater than 
a 30 min infusion on two occasions, 17 hr apart. Ancroc is 600 sec in all six rabbits at 1 hr after challenge; whereas 
crude venom of the Malayan pit viper Aghristrodon rhodostoma, a1:1 m xture of prechallenge plasma and the 1 hr sample 
prepared in solution of 114 U/ml (supplied by A. O. Geiszler of prolonced the prechallenge times by an average of only 
Abbott Labs., Chicago, Ill.). Two hours after the second infus.on 136 sec. Incubation of these samples for 1 hr at 37°C did 
the rabbit was challenged w th 7.8 ml/kg of iodipamide injected not produce any appreciable change.) 
at 2.0 ml/min. Ten control rabbits were similarly injected with a Significant depressions in total hemolytic complement 
volume of 596 dextrose ir water equivalent to the infused were noted at each of the sampling intervals in compari- 
Ancrod. Animals were observed for mortality over 72 hr. Total son with preinjection values. Earlier studies indicated 
complement (CH50) was determined in blood drawn immedi- that the change in total complement cemid Mosk be aS 
By Deore: jocipamies oranana Sr = te aA cribed solely to the presence of circulating iodipamide at 


completion of the challenge. Prechallenge fibrinogen levels 
(total clottable protein) and the concentration of circulating the concentrations noted at each interval [15]. Hence, 


iodipamide at 2 hr after cha lenge were also determined. complement activation in vivo is presumed to occur by a 
somewhat different mechanism than in vitro activation. 
Study 5: Effect of Heparin Anticoagulation 
Eleven rabbits were challenged with 7.5 ml/kg of iodipamide Study 2: Effect of Externally Applied Heat 
given at 2.0 ml/min. At 1, 3, and 5 hr after challenge, rabbits The -esults of this study are summarized in table 2. In 
were given 100 U of heparin (aqueous sodium heparin, Riker — two of the animals in the control series. blood samples 
Labs.) intravenously. Ten control rabbits were similarly chal- could not be obtained from the central artery of the ear 
lenged, but received normal saline instead of heparin. Animals and cardiac punctures were used. Both of these animals 
were observed for mortality at 72 hr. No other parameters were eia i diately after th diz t d 
evaluated in this group. le imme lately after the cardiac punc ure and were 
eliminated from mortality considerations. It is clear that 
Results heating the animals before injection of contrast material 
resulted in a marked increase in mortality, accompanied 
by significantly increased complement depletion and 
significantly increased iodipamide residual concentra- 
The intravenous injection of rabbits with meglumine tions. However, these must be regarded in perspective. 
iodipamide at 7.5 ml/kg over 5 min produced the results Since tne average death in the heated rabbit series 
shown in table 1. It may be noted that significant differ- occurred at 42 min, it is expected that the higher residual 
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TABLE 2 
Effects of Temperature Elevation on Complement and Mortality After Meglumine lodipamide Injection 








Mean 


Mean Drop 





Temperature of Total Tha FR Mortality 
mS Complement, Ponésiid sos = hr 
ontrast CH50 (mM) (96) 
(C°) (%) 
Heated rabbits Lo EEE ETARE EEE N Seebeck 40.6 + 0.1 (19)ł 72.2 + 4.1 (19) Lie = DTP (18) 100 (19)t 
Control (sham-heated) (14) .......... Loue 38.6 + 0.1 (14) 19.4 + 2.6 (14) 5.5 € 0.5(14) 25 (12) 








Note.— (N) = number of rabbits in assay. 


* CH50 determinations and iodipamide concentrations were done at death or 2 hr after injection, whichever came first. 


t Significant difference from control (P < 0.05). 
t Significant difference from control (P < 0.01). 


TABLE 3 


Effects of Pretreating Rabbits with Cobra Venom Factor to Deplete Complement Factors C3-C9 Before lodipamide Challenge 














Mean Total lik 2hr 2 hr 
Complement, Partial à Mean Mean Mortality, 
CH50, Thiomboniséin Fall Fall 72 hr 
Before Timet Platelets Fibrinogen (96) 
lodipamide (sec) (96) (96) 
Cobra venom factor rabbits DU ea desuex Vasco adiu * (8) 480 + 80 (8) 73) * 5. (8 48 + 9 (6) 78 (9) 


Controls (10) 


ET EUR BOR UM DEVE d So ipla aU ar Site) a way lene AERA AL GB MUR CR 


25.6 + 1.7 (10) 


392 + 59 (10) 75-5(10) 





TABLE 4 
Effects of Pretreating Rabbits with Ancrod to Diminish Fibrinogen Concentrations Before lodipamide Challenge 














Fibrinogen 2hr Mean | 
Concentration Fall, CH50, 2hr Mortality, 
Before After Increase 72hr 
lodipamide* lodipamide O.D. 541 (96) 
(mg/100 ml) (96) 
Ancrod rabbits (10) ........00 000.0. 43+ 6(10t | 33-4(10t 0.52 - 0.1 (10) 10 (10)£ 
Control rabbits (10) seuss as cese ese eese 280 + 31 (10) 47 + 3 (10) 1.18 + 0.3 (10) 100 (10) 








Note. — (N) = number of rabbits in assay. 
* Values of less than 30 mg/100 ml were treated as 30 mg/100 ml for this compilation. 
T Significant difference from control (P < 0.05). 
t Significant difference from control (P « 0.01). 


iodipamide concentrations and complement activations 
are due, at least in part, to the earlier sampling periods. 
The rabbits in the control group had residual iodipamide 
concentration sampled at 2 hr. 


Study 3: Effect of Complement Depletion 


Depleting the rabbits of complement (C3-C9) had no 
significant effect on mortality, fall in platelets or fibrino- 
gen, or prolongation of partial thromboplastin time in 
comparison with controls. Specific values for each of 
these parameters are given in table 3. In addition. the 2 
hr iodipamide plasma concentrations do not differ be- 
tween the treated animals and the control group (5.03 + 
0.7 mM for cobra venom factor rabbits: 5.39 + 0.3 mM 
for controls). The earliest deaths in both the treated and 
control groups in this study occurred at 13/4 hr. 


Study 4: Effect of Fibrinogen Depletion 


Table 4 indicates that there was a marked diminution 
in mortality in the rabbits pretreated with Ancrod. The 


majority of control rabbits died within 2-3 hr after chal- 
lenge. The single mortality in the fibrinogen-depleted 
group also occurred in the same period. In addition. the 
mean fall in total complement in the pretreated rabbits 
was about 30% less than in the control rabbits. and the 
increase in O.D. 541 (a measure of induced hemolysis) 
was more than 50% less in the pretreated animals. There 
were significant differences in the 2 hr iodipamide con- 
centrations in the rabbits pretreated with Ancrod in 
contrast to controls. Mean values for the 2 hr iodipamide 
concentrations were as follows: Ancrod-treated rabbits, 
3.84 + 0.4 mM; controls, 5.64 + 0.3 mM. 


Study 5: Effects of Heparin Anticoagulation 


Animals treated with heparin at 1, 3, and 5 hr after 
iodipamide challenge had a 9% mortality. Control rabbits 
treated with normal saline rather than heparin had a 5096 
mortality. The majority of deaths occurred within 12 hr, 
but one rabbit survived more than 48 hr. These mortality 
values for the two groups were significantly different 
(P < 0.01). 
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Discussion 


From these studies it is evident that rabbits injected at 
lethal dose range levels of one contrast material — iodi- 
pamide, a cholangiographic substance — activated both 
the complement and coagulation systems. The proco- 
agulative effect seems to involve both the intrinsic coag- 
ulation pathway and the extrinsic pathway. The precise 
mechanism of death in these animals is uncertain. Some 
exhibited convulsive activity, some had profuse diarrhea. 
some showed marked lateral nystagmus. and all showed 
hind limb weakness and marked lethargy immediately 
preceding death. They were not specifically examinec 
for bronchospasm or hypotension, but cardiovascular 
collapse might be inferred from the frequent difficulty ir 
obtaining blood samples from the central ear artery ir 
the challenged animals as they grew weaker. 

The fall in total hemolytic complement paralleled re- 
sults noted in earlier rabbit studies [11. 12], and substan- 
tiated the idea that in vivo activation by contrast media 
considerably exceeded in vitro activation at similar con- 
trast concentrations. Earlier we noted that preinjecting 
rabbits with very small doses of endotoxin prior to 
iodipamide challenge considerably diminished renal ex- 
cretion of iodipamide, and increased total hemolytic 
complement activation and mortality [12]. At that time 
we did not know to what extent these augmented effects 
were assignable to simple temperature elevation, and to 
what extent such effects might be assigned to endotoxin- 
induced blockade of the reticuloendothelial system, de- 
pressing clearance of activated coagulation factors. The 
present study, using external heat to increase internal 
body temperature, also resulted in a marked increase in 
mortality, circulating iodipamide levels, and total com- 
plement consumption, suggesting that temperature ele- 
vation alone could account for the augmented effects. 
Furthermore, preliminary observations in this laboratory 
indicate that endotoxin in the dosages used in the 
previous study produced no significant blockade of tha 
reticuloendothelial system as measured by half-tima 
clearances of ??"Tc-labeled sulphurcolloid (E. C. Lasser 
and N. Alazraki, unpublished data). 

From what has been mentioned thus far, it would be 
difficult to determine whether the mortality noted in any 
of the rabbit groups challenged with the high iodipamida 
dose was related principally to activation of the comple- 
ment system, activation of the coagulation system, or 
both. The augmented activation of the complement sys- 
tem noted in both the endotoxin-treated and the exter- 
nally heated rabbits does not help in this regard. In some 
of these rabbits succumbing to the iodipamide chal- 
lenge, there was microscopic evidence of partial or 
complete plugging of the renal glomeruli and other 
capillary systems by fibrin deposits [12]. While we did 
not undertake a systematic histologic examination of the 
renal areas in all of the rabbits that succumbed after 
iodipamice challenge, the increased iodipamide reten- 
tion noted in these animals, and in similar studies re- 
ported earlier, suggested either mechanical plugging or 
circulatory failure as a basis for the diminished glomer- 
ular excretion of iodipamide. On this basis, it might be 
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expected that an increased retention of circulating iodi- 
pamide would result in an augmentation of its comple- 
ment-activating effects. 

In recent years, increasing evidence of multiple inter- 
relationships between the complement and coagulation 
systems has appeared [24-29]. Among these, a particu- 
larly strong case has emerged for the significance of a 
modulator exerting its influence at a point earlier than 
C3 of the complement sequence, and factor X of the 
intrinsic coagulation sequence. Particular attention has 
been paid to the role of the C1 esterase inhibitor, a 
protein that exerts important regulatory activities on the 
complement, coagulation, and kinin systems [30, 31]. 
This particular protein is considerably diminished or 
absent in the congenitally determined abnormality 
termed hereditary angioedema, and it is believed that the 
absence of this inhibitor provides the basis for the 
production of a C2 derivative under conditions of stress, 
that accounts for the symptoms exhibited by these pa- 
tients [31]. Since angioedema is a frequent occurrence 
in patients exhibiting systemic reactions to contrast 
media, and since there are also later components in the 
complement sequence (especially C3 and C5) that have 
the potential to produce edema-producing products on 
activation, it was thought worthwhile to attempt to sort 
out the relative roles that might be assigned to these 
various factors in contrast material toxicity. Toward this 
end. the cobra venom factor studies and the Ancrod 
studies were undertaken. 

The cobra venom factor study suggested that comple- 
ment activation, at least from C3 to C9, was not neces- 
sary to produce the mortality or procoagulant effects 
noted. On the other hand, the rabbits with depleted 
fibrinogen levels induced by Ancrod gained marked 
protection and showed diminution of complement acti- 
vation and hemolysis. Diminished 2 hr iodipamide 
plasma levels in these animals may reflect diminished 
fibrin deposition in renal glomeruli.” The protective ef- 
fects produced by heparin therapy further strengthened 
the notion that coagulant effects played a greater role 
than did complement activation in the rabbit lethality of 
iodipamide at these high concentrations. However, one 
could not eliminate in these studies à role for comple- 
ment components preceding C3, particularly for the E 
esterase inhibitor, since any circumstance that might 
diminish the level of the inhibitor would not only provide 
the potential for the production of permeability produc- 
ing C2 products, but would also potentiate the effects of 
any induced activation of the coagulation, fibrinolysin, 
and kinin systems, as well as the complement system 
itself. [30]. 

These studies and accumulated clinical data thus sug- 
gest the possible importance in contrast reactions of this 
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* All these studies showed a close correlation between induced he- 
molvsis and 2 hr iodipamide retention levels (presumably reflecting fibrin 
glomerular plugging;. Control s*udies showed considerable induction of 
hemolysis in rabbits depleted of C3-C9 prior to combined heat and 
iodipamide challenge. Therefore, we assume that a major part of the 
induced hemolysis is microangiopathic, since the terminal components 
of the complement sequence are those concerned with the production of 
hemolysis. 
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critical inhibitor. For this reason we are currently exam- 
ining early complement components (with particular 
emphasis on the C1 esterase inhibitor) in patients mani- 
festing reactions to injected media. Preliminary data 
suggest that, prior to injection, reactors as a group have 
lower mean concentratlons of the inhibitor than do 
nonreactors, and that severe reactions may be character- 
ized by partial consumption of the inhibitor and activa- 
tlon of the remainder of the complement sequence. 


12. 


13. 


14. 
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Percutaneous Transhepatic Portography. I. Technique and Application 


FLEMMING BURCHARTH' 


Percutaneous transhepatic portography with selective cath- 
eterization of the portal vein and its tributaries was performed 
on 120 patients, of whom 71 % had cirrhosis of the liver. The 
technique was improved by ultrasonically guided puncture, 
and the procedure was successful in 96?6 of the examinations. 
Collateral veins were visualized in 81% and esophageal or 
gastric varices in 69% of the patients with portal hypertension. 
The procedure was performed with little risk and discomfort, 
and portograms of high quality were obtained. Other applica- 
tions of percutaneous transhepatic catheterization of the por- 
tal vein system are discussed. 


Radiologic visualization of the portal venous system 
through injection of contrast medium has been per- 
formed by direct puncture during celiotomy [1], spleno- 
portography [2, 3], exposures of the venous phase of 
celiac and mesenteric arteriography [4]. percutaneous 
transhepatic puncture of the portal system [5, 6], injec- 
tion via the reopened umbilical vein [7], and by trans- 
jugular transhepatic puncture of the portal vein [3]. 
Percutaneous transhepatic portography has attracted 
increasing attention during recent years [9-15]. 

In cirrhosis of the liver, percutaneous transhepatic 
portography evaluates Femodynamic changes, visual- 
izes varices and other collateral systems, demonstrates 
the patency of the portal and splenic vein, and checks 
the patency of surgically established portocaval shunts 
[9, 13-15]. The examination is also indicated in hepato- 
megaly, splenomegaly, and suspected tumors along zhe 
splenoportal pathway [16]. 

Catheterization of the portal venous system may also 
be used for nonoperative obliteration of esophageal 
varices [17, 18]. Recently the procedure has been used 
to diagnose and localize endocrine pancreatic tumors 
[19-21]. We have used the percutaneous transhepatic 
portography since 1972. 


Subjects and Methods 


Percutaneous transheparic portography was performed with 
a 27-cm-long, smooth polyethylene catheter fitted with a metal 
mandrin (Wiechel-Stille, Sweden), 1.00 mm ID/1.45 mm OO. It 
was introduced under local anesthesia in the right midaxillary 
line under fluoroscopic control with the patient supine To 
improve the success rate of portal vein puncture, the porta 
hepatis was localized by ultrasonic scanning prior to portcgra- 
phy [12]. From the ultrascnic scan, surface coordinates were 
marked on the patient (fig. 1). The aim was to puncture a hilar 
portal vein, usually the right branch. If unsuccessful, the pro- 
cedure was repeated by slightly altering the direction o! the 
catheter without completely withdrawing it from the liver. Using 
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a flexib guide wire (PE 160) with slightly curved tip, the 
catheter was conducted from the intrahepatic portal vein into 
the branches of the portal system. 

The fi-st exposures were ordinarily made with the tip of the 
catheter in the splenic hilum. Sodium methylglucamine diatri- 
zoate 7&% was injected at a rate of 6 ml/sec (30 ml total). Films 
were exoosed at one per second for 10 sec and then one every 
other second for 10 sec. 

Porta pressure was recorded on a water manometer with the 
catheter tip in the main portal vein. The reference level was the 
midaxillary line; the recorded pressure was the mean of three 
readings. 

Selec:ed patients had sclerotherapy with injection of hydrox- 
ypolyae:oxy-dodecane (Aethoxysklerol, Kreussler, West Ger- 
many) in selectively catheterized varices (fig. 2). During injec- 
tion. blood flow in the varices was stopped by inflation of a 
Sengstaken-Blakemore tube. 

In pa ients with endocrine pancreatic tumors, the pancreatic 
veins were catheterized selectively and blood sampled for hor- 
mone assay. Blood samples for reference values were obtained 
from a »ercutaneous transhepatic catheterizec hepatic vein. 

At tre end of examination, the catheter was clamped and 
retracted until the tip of the catheter was left in the liver 
parencayma. It was withdrawn gradually during the next 6-12 
hr. 

From 1972 through 1978, 120 patients, 36 female and 84 male 
(median age, 52 years; range. 1 month to 87 years) were studied 
with percutaneous transhepatic portography. Eight patients 
were studied twice (128 total investigations). Diagnoses are 
shcwn in table 1. Two cases of portal vein thrombosis were 
seconcary to cirrhosis. 

In the evaluation of results the following definitions were 
used: 

Suceessful transhepatic portography was defined as cathe- 
terizat on and visualization of the portal veins. 

Direction of the flow in the portal vein was defined as 
hepatcpetal if all contrast medium flowed through the liver, 
compl^te hepatofugal if contrast medium flowed to collateral 
veins with no flow through the liver, and partial hepatofugal ifa 
great »art of contrast medium flowed through collateral veins. 

Live size was defined as normal if the hepatogram reached 
the costal margin, the L1 vertebra, and the cardia; as less than 
norme if the liver was clearly within these limits; and as 
eniarged if the liver exceeded one or more of these boundaries. 
Le*t ICbe hypertrophy denoted a liver extending far into the left 
hyoocnondrium. 

Poral hypertension was defined as portal venous pressure 
above 20 cm of water. 


Results 


Pe cutaneous transhepatic portography was Success- 
ful ir 123 of the 128 investigations (96%). The main 
portal vein was catheterized in 106 (8396), and the splenic 
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Fig. 1.—Puncture site (arrow) deter- 
mined by scans used for localization of 
porta hepatis. Branching of right portal vein 
is shown. 





Fig. 2.— Selective catheterization of coronary vein shows esophageal 
and fundic varices. 


vein in 98 (77%). Portal vein catheterization was unsuc- 
cessful in six cases due to portal vein thrombosis. In an 
additional 11 cases the guide wire could not be passed 
from tortuous intrahepatic portal veins into the main 
portal vein. 
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TABLE 1 
Diagnosis 
Diagnosis "Bm 
Intrahepatic obstruction (cirrhosis): 
MOONS L1 LcPisoesale ta tasr paa ED Raid pomis 61 
dlc oa raens a rar aE a a 11 
Chronic hepatitis |... 007 9 
Add BINAY sse it 2 isis 8's sks cerien a 2 
Secondary biliary |... 2 
Extrahepatic obstruction (thrombosis): 
POPP VEIN ra erre aiti repre E a Ee cie 6 
PDSUP VINE sresred sien endrar aa o a 1 
Inferior vena cava l LLL ooo 1 


Biliary obstruction: 
Chronic pancreatitis 


4 

3 

Common duct stenosis ........................ 2 
Common duct stone 1 
1 

1 

1 


Toxic hepatitis (intrahepatic bile duct obstruction) .... 


Other: 
HASEENO PERPE 12 
Suspected gastinoma ............. 1 
WNGUNAOWNAS 5-2 analnicn wpainvees O 
WY Keen wee auctis es ioo aD Forsadca ou. uie 120 


The direction of blood flow could be estimated in 106 
patients; it was hepatopetal in 35, partial hepatofugal in 
59 (fig. 3), and complete hepatofugal in 12 (fig. 4). All 
patients with hepatofugal flow had intra- or extrahepatic 
obstruction. 
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Fig. 3.— Widespread collatera veins from coronary vein, splenic hilum 
veins, and inferior mesenteric vein. Catheter lies in main portal stem. 
Flow in portal vein system is partial hepatofugal. Only sparse filling of 
intrahepatic portal veins. (Same patient as in fig. 2). 


é 
M 


Fig. 4.—Retroperitoneal, paravertebral collaterals to left renal vein 
and inferior vena cava. Flow is complete hepatofugal. 


The type and number of collateral veins are shown in 
table 2. In 18 of the patients with cirrhosis or extrahepatic 
obstruction no collaterals were visualized. The most 
commonly observed collateral pathways to the superior 
vena cava were the coronary veins, short gastric veins, 
and esophageal venous plexus (figs. 2 and 3). Next most 
frequently observed were collaterals to the inferior vena 





TRANSHEPATIC PORTOGRAPHY TECHNIQUE 179 


Fig. 5 — Recanalized umbilical vein connecting lef portal branch and 
veins in abdominal wall (Caput Medusae). Left hepatic lobe is hypertro- 
phied. Imegular and deviating intrahepatic portal vessels. 


TABLE 2 


Visua ization of Collateral Vein System in Patents with Portal 
Hypertension 


No 
Tyr» of Collateral Vein System Patients 
(N = 94) 
CS RU. cst ossia Sire tie bh ped he (np oe t0 60 
From inferior mesenteric vein ...... e 6000666 n6 38 
Shae MAG .erexésd aaa ce EORR EPIRI noe pP epos s 22 
Retroperitoneal-paravertebral Drm 22 
Recanalized umbilical ........ má áÁáÀ á 19 
From superior mesenteric TOT MTCRPETELTT TITEL A 13 
Evom-eplanic NUM ecerkr rrr Rm erret 12 
Eom ver hillüff Jasco saw re ur qa n Coen onmes 11 
To abdpminal Wall 2.2 aren rh iiare ren o eon 7 
To lgfürenal VOIR «cosas eren ratem rea 4 
"a ra stare da eA rod Se Rig OCR DENN Cech Ee EEE 19 


Other 


cava via the inferior mesenteric vein (fig 3), followed by 
retroperitoneal veins (fig. 4), and recanalized umbilical 
veins (fig. 5). Less frequently collaterals via the superior 
meseateric vein (fig. 6) and other types of collaterals 
were seen. Most patients with collateral veins had two or 
more collateral systems visualized. In nine patients the 
vena cava could be seen (fig. 4). 

Of she patients with intra- or extrahepatic obstruction, 
63 (6396) had visible varices. Esophageal varices alone 
were seen in 16 patients, and gastric varices alone in 
nine »atients. Both esophageal and gastric varices were 
seen n 38 patients. 

All the patients with extrahepatic portal obstruction 
had "hem demonstrated by the transhepatic portogra- 
phy. Stenosis of the main portal vein was demonstrated 
in six patients (fig. 7). The diagnoses ar» shown in table 
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3. Four of these patients had minor collateral veins, but 
pressures below 20 cm. 

In 79 of the patients with intra- or extrahepatic obstruc- 
tion, the portal venous pressure was measured. The 
mean portal pressure was 34.5 cm water (SD 9.6). The 
highest pressures were found in patients with marked 
collaterals to the superior vena cava. In 16 of the patients 
with biliary obstruction or endocrine pancreatic tumors. 
the mean portal pressure was 15.9 cm water (SD Nr 
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Fig. 6.—Selective catheterization of superior mesenteric vein. Collat- 
erals around cecum and ascending colon. 





cholangiography. Total obstruction in porta hepatis. 
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The liver size could be estimated in 108 patients (90%). 
In 75 of the patients with cirrhosis the liver size could be 
estimated. The liver was normal in 40 (5395), smaller than 
normal in 24 (3295), and enlarged in 11 (15%); 22 (29%) 
hac left lobe hypertrophy (fig. 5). In 33 patients without 
cirrhosis the liver size was normal. 

In four patients 4-10 ml of 3% Aethoxysklerol was 
injected selectively into esophageal varices. A few min- 
utes after injection, contrast medium flow stopped in the 
varices. Two of the patients had the catheter left in the 
coronary vein for repeated injection of Aethoxysklerol 
for 2 days. All patients suffered rebleeding from esopha- 
gea! varices 2-4 weeks later. and portography showed 
recanalization of varices and formation of new collaterals 
to the varices. 

The results of localization of the endocrine pancreatic 
tumors will be published elsewhere [21]. 

One patient had inadvertent puncture of the right 
flexure of colon causing no symptoms. Otherwise no 
complications were recorded. 


Discussion 


Percutaneous transhepatic puncture is the most direct 
rout? to catheterization of the portal venous system. 
Portography by this approach is probably the superior 
method for radiologic delineation of the portal venous 
system [22]. 

In normal subjects the porta hepatis is placed about 3 
cm right of the vertebral spine and about the width of a 
vertebral body anterior to the T12 vertebra. Our porto- 
grams showed that this prediction may be as much as 7 
cm off in cirrhosis. By the ultrasonic scanning method 
for localization of the porta hepatis, the number of 
puncture attempts can be reduced significantly [12]. 





Fig. 7.— A, Stenosis of portal vein and no filling of left portal branch due to lymphoma in porta hepatis. B, Percutaneous transhepatic 
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Fig. 8.—Occlusion of extraFepatic portal vein. Paraportal tortuous 
collaterals and some normal intrahepatic portal veins. 


TABLE 3 


Diagnoses in Patients with Visualization of Stenosis of Main 
Portal Vein 


No 
Patients 


Diagnosis 


Carcinoma in head of pancreas .......« 0 666v 
Gastrinoma in head of pancreas ........0 60066 nv 
Lymphoma in porta hobia ros er UE LERRA Cen 
Chronic pancreatitis. .....25 ertet trs 
Postoperative iatrogenic tehosi occa Rm emi 


oda. ncs sa ep E Vonpipibeddr io € aic EORR CERCA CIR A eot 


Ooin- =a = - 


Other investigators have used cholecystography or the 
venous phase of celiac and mesenteric arteriography to 
establish the anatomic position of the right portal vein 
(14, 15], but these methods are more cumbersome Or 
invasive. 

Puncture in the right midaxillary line secures a conven- 
ient angle of entry into the right portal branch, provides 
more parenchymal thickness for protection from bleed- 
ing, prevents injury of cther intraabdominal organs, and 
eases manipulation of the catheter and guide wire. 

In cirrhosis the intrahepatic portal veins are often 
irregular with a course markedly deviating from the 
normal (fig. 5) making catheterization of the extrahepatic 
portal system impossible in some cases. The left portal 
branch is often dilated, because of collateral circulation 
via the umbilical vein [23] or hypertrophy of the left lobe 
(fig. 5). 

Location, number, size, and flow pattern of the collat- 
eral veins in relation to the portal venous pressure may 
have therapeutic implications [24]. Communications to 
the superior vena cava through gastroesophageal var- 
ices and a high portal pressure seem to be correlated 
with severe bleeding from the varices. Large communi- 
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Fig. 9. — Occlusion of hepatic veins (Budd-Chiari syndrome). Intrahe- 
patic tortuous collaterals. 


cations to the inferior vena cava through retroperitoneal 
collaterals with opacification of the inferior vena Cava 
and a less elevated portal pressure are correlated with 
minor or no gastroesophageal varices. These communi- 
cations represent the most desirable route of natural 
decompression. Unfortunately they are a less frequent 
collateral system. 

Extrahepatic obstruction of the portal vein is usually 
caused by thrombosis. With complete obstruction, the 
radiologic diagnosis is made by demonstration of para- 
portal tortuous collaterals (fig. 8). Obstruction may also 
be caused by tumors along the vein; it is usually incom- 
plete and its exact site and extent can be demonstrated 
(fig. 7). Obstruction of the hepatic veins should be 
suspected when tortuous intrahepatic collaterals (fig. 9) 
accompany decreased or hepatofugal flow in the portal 
veins. 

The preliminary results of obliteration of esophageal 
varices [17, 18] were promising, but recanalization OC- 
curred after a few weeks in about 80% of the patients 
[25]. The method can be used to stop actual bleeding 
and has been successful in about half of the cases [17, 
18, 25]. 

The preliminary results of selective catheterization of 
pancreatic veins with blood sampling and hormone as- 
say for localization of endocrine pancreatic tumors have 
been encouraging. The number of patients examined is 
still small. The largest group consists of patients with 
gastrinomas, in whom the localization was successful in 
about 80% [21]. 

Catheterization of the portal venous system may also 
be valuable in pharmacologic, metabolic, and hemody- 
namic studies. It is possible to leave the catheter in the 
porta! venous system for several days for such studies. 

The most often reported complications with transhe- 
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patic catheterizations are intraperitoneal bleeding and 
bile leakage from the puncture site. To avoid these, the 
puncture canal can be sealed with an acrylate compound 
[26], or by injection of autologous clots, thromboplastin, 
or gelatin foam [14, 15]. We have used gradual with- 
drawal of the clamped catheter over 6-12 hr, which 
allows the puncture canal time to seal. We use the same 
procedure in percutaneous transhepatic cholangiogra- 
phy. In 200 investigations, we have had two cases with 
bleeding episodes and two with bile leakage. However. 
in all four patients the catheter retracted completely in 
immediate connection with the procedure. 
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Percutaneous Transhepatic Portography. II. Comparison with 
Splenoportography in Portal Hypertension 


FLEMMING BURCHARTH,' NIELS NIELBO ? AND BJORN ANDERSEN' 


Percutaneous transhepatic portography and splenoportog- 
raphy were compared in 67 patients with portal hypertension. 
Portograms were evaluated without knowledge of the identity 
of patients. Factors evaluated included technical success of 
the examination; visualization of the portal vein, splenic vein, 
and other tributaries; contrast medium density, portal blood 
flow direction; presence and type of collaterals and varices; 
and liver size and configuration. Percutaneous transhepatic 
portography proved superior with regard to delineation of the 
portal venous system and esophageal varices. A definite 
diagnosis of portal vein thrombosis was possible only with the 
transhepatic approach. 


The standard methods for radiologic visualization of the 
portal venous system are venous phase arteriography 
and splenoportography, whereas percutaneous transhe- 
patic portography is used infrequently. Since 1972 we 
have performed both splenoportography and transhe- 
patic portography in 67 consecutive patients with portal 
hypertension in order to compare the methods. 


Subjects and Methods 


From 1972 through 1976, 20 female patients (median age, 59 
years; range, 9-75) and 47 male patients (median age, 53 years; 
range, 26-74) with portal hypertension were investigated with 
both transhepatic portography and splenoportography. The 
study was approved by the local committee of ethics. Informed 
consent was obtained. The diagnoses are shown in table 1. 

Percutaneous transhepatic portography was performed with 
the technique described previously [1]. Splenoportography was 
performed under local anesthesia with a 15 cm catheter similar 
to that used for transhepatic portography. The contrast medium 
was 30 ml of 76% sodium methylglucamine diatrizoate, as in 
transhepatic portography. Otherwise the procedure was as 
described by others [2-4]. All procedures were performed by 
us, transhepatic portography by F. B. and splenoportography 
by N. N. 

Patient identification was (temporarily) removed from the 
films of the two types of portography. Each series was sepa- 
rately evaluated in random order by an independent colleague. 
His evaluations subsequently formed the basis for paired, 
within-patient comparison of the two methods. In the evaluation 
the following definitions were used: 

Successful transhepatic portography was defined as cathe- 
terization and visualization of the portal veins, and a successful 
splenoportography as puncture of the splenic pulp with passage 
of contrast medium to the splenic vein or collateral veins from 
the spleen. 

Density of the contrast medium was ranked as high when the 
veins were completely filled and produced a homogeneous 
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white shadow on the films, as medium when the shadow was 
less intensive (gray), and as /ow when contrast filling was 
incomplete. 

Direction of the flow in the portal vein was defined as hepato- 
petal if all contrast medium flowed through the liver, complete 
hepatofugal if contrast medium flowed to collateral veins with 
no flow through the liver, and partial hepatofugal if a great part 
of contrast medium flowed through collateral veins. 

Grading of esophageal or gastric varices was 0 if no varices 
were visible, 7 when small varices were just visible, 2 when 
varices were distinct, and 3 when large varices were seen. 

The liver size was defined as normal if the hepatogram 
reached the costal margin, the L1 vertebra, and the cardia; as 
less than normal if the liver was clearly within these limits; and 
as enlarged if the liver exceeded these boundaries. Left lobe 
hypertrophy denoted a liver extending far into the left hypo- 
chondrium. 

The sign test, Pratt's test, and Spearman's rank correlation 
coefficient were used for the statistical analyses. 


Results 


All splenoportographies were successful; transhepatic 
portography was unsuccessful in five cases (796). The 
following results are based on the 62 patients in whom 
both methods succeeded. The splenoportography pro- 
cecure lasted 0.5-1 hr (mean 0.5 hr), and the transhe- 
patic portography 0.5-2 hr (mean, 1 hr). 

Visualization of the portal vein was superior in trans- 
hepatic portography (table 2) (P — 0.05, sign test), while 
the visualization of the splenic vein was best in spleno- 
portography (table 2) (P < 0.01, sign test). In 13 investi- 
gations splenoportography indicated portal vein throm- 
bosis. but transhepatic portography proved that the 





TABLE 1 
Diagnoses 
Diagnosis No. Patients 

Intrahepatic obstruction (cirrhosis): 
AleOhBlie .«sueesoss rx V3 En IR ere oper eos 46 
CNDA vcs chai rae RE QU Rp PI PIRA A qna 9 
Chronic hepatitis ........ nmn 6 6 
Primary billàfy «1. orina rere metre needs 1 
Secondary biliary ......... e 2 

Ex:rahepatic obstruction: 

Thrombosis of portal vein ......... e 6n n 1 
Thrombosis of hepatic vein ....... e 6n 6n 1 
Lymphoma in porta hepatis.......... 6n 4 
oo ns E a E rs RARA ESE 67 
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portal vein was patent in 11 of these patients (table 2) 
(fig. 1). 

The intravascular contrast density was vastly superior 
in transhepatic portography (P << 0.01. sign test), as 
was the density of the hepatogram phase. 

The direction of the portosystemic blood flow is shown 
in table 3. In eight cases the flow was deemed partial 
hepatofugal by transhepatic portography, but hepatope- 
tal by splenoportography (P < 0.01, Sign test). The 
estimation of flow direction by the two methods agreed 
in 69% of the 62 patients with successful Studies. 

Transhepatic portography offered a better and more 
detailed picture of collateral veins than splenoportogra- 
phy. Collateral pathways involving the superior and infe- 
rior mesenteric veins and collaterals from the liver hilum, 
especially, were more often seen by transhepatic portog- 


TABLE 2 
Degree of Visualization of Portal and Splenic Veins 





Transhepatic Splenoportography 











Total 
Portography Complete Partial None 
Portal vein: 
Complete ........ 43 2 11 56 
xi oia 1 0 1 2 
MONG 5 ihe cons uk 2 1 1 4 
cM MEE. MM 
Total uuu. 46 3 13 62 
Splenic vein: 
Complete ........ 29 4 1 34 
Partial ........... 15 2 0 
3 1 
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Fig. 1.—A, Spleno 
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raphy (P < 0.05. Sign test). Only collaterals from the 
splenic hilum were better demonstrated by splenopor- 
tography (P << 0.01. sign test). However, in four patients 
transhepatic portography demonstrated splenic hilum 
collateral veins not apparent on splenoportography. The 
Vena cava was visualized by transhepatic portography in 
three patients and by splenoportography in one. 
Visualization of gastric and esophageal varices by the 
two methods correlated well (table 4) (P < 0.001. Spear- 
man's analysis). However. the diagnosis of esophageal 
varices was much better by transhepatic portography 
than by splenoportography (table 4) (P — 0.01, Pratt's 
test). In 16 investigations esophageal varices were seen 
on transhepatic portography, but not on splenoportog- 
raphy, and the varices seen by both methods were better 
presented with transhepatic portography. In the four 
patients in whom splenoportography Showed varices not 
found by transhepatic portography, the catheter could 
not be advanced beyond the porta hepatis, but according 


TABLE 3 
Flow Direction 














Splenoportography 





Transhepatic 





Portography Hepatope- Partial Complete He- Unclari- Total 
tal Hepatofugal patofugal fied 

Hepatopetal..... 2 0 0 1 3 
Partial hepatofu- 

BE osesrxesus: 8 31 7 0 46 
Complete hepa- 

tofugal ....... 0 3 7 0 10 

Unclarified ...... 1 2 0 0 3 














portogram. Collateral veins from splenic hilum and short and small splenic vein. Suggestive of portal vein thrombosis. B, 


Percutaneous transhepatic portogram. Open portal vein, huge collateral vein System, and esophageal varices. 
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TABLE 4 
Visualization of Esophageal and Gastric Varices 


Transnepatic Splenoportography 
Portcgraphy a Total 
(grade) 0 1 2 3 
Esophageal varices: 
B ur sad eee ae 15 1 2 1 19 
d.e asi ex 9 PUDOR FERAM 9 3 2 0 14 
Bes rs iol oa odd Roi d 4 9 3 0 16 
E Fibourxanwibx ss mt Res 3 2 4 4 13 
ic) eee ee n 31 19 11 5 62 
Gastric varices: 
D. ccassoreceie desde irn 13 6 1 2 22 
d. osos puoi dice Se gon 6 4 1 1 12 
AMEN 2 9 6 2 19 
a ak ab ok e es 1 1 3 4 9 





to our definitions the investigations were considered 
successful. The frequency with which a diagnosis of 
gastric varices was made did not differ significantly 
between the two methods (table 4) (P > 0.10, Pratt's 
test). 

The registered liver size was the same in the two types 
of investigations, but left lobe hypertrophy was more 
readily seen in transhepatic portography (P — 0.01, sign 
test). 

All transhepatic portographies were performed without 
complications. Two patients had clinical signs of intraab- 
dominal bleeding after splenoportography, both patients 
recovered without surgery after blood transfusion. 


Discussion 


Splenoportography is the quickest and simplest 
method of delineating the portal vein anatomy. Transhe- 
patic portography presents more technical problems and 
is more time consuming. Our study indicates that trans- 
hepatic portography provides more detailed anatomic 
information. This is especially important in the planning 
of portacaval shunt surgery. 

The value of splenoportography has been studied 
retrospectively [2-4], but the two methods have not 
previously been compared. As soon as we mastered the 
technic of transhepatic portography [1] we started the 
present trial. 

The high success rate and the low frequency of com- 
plications were probably due to the fact that the same 
persons performed all the investigations, and that ultra- 
sonic localization of the porta hepatic was used in the 
transhepatic approach /5]. 

Transhepatic portography visualized the main portal 
vein better than splenoportography, and revised in 11 
investigations the splenoportographic diagnosis of por- 
tal vein thrombosis by demonstrating a patent portal 
vein. In these cases the hepatofugal flow in huge collat- 
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eral veins from the splenic hilum drained the contrast 
medium away from the main portal vein. Since surgical 
portacava’ anastomoses may be incorrectly considered 
impossible because of apparent portal vein thrombosis 
on splenoportography, this procedure should be re- 
placed by transhepatic portography in the workup of 
these patients. 

The intravascular contrast medium density was highest 
in trenshepatic portography, because of the more direct 
application of contrast medium. This also accounts for a 
denser hepatogram phase in transhepatic portography. 

Reversed circulation in collateral veins was demon- 
strated in 95% of patients by transhepatic portography 
and in 78% by splenoportography. The cifference was 
due to the more detailed visualization of the collateral 
vein system by transhepatic portography. Apart from 
diagnosis of varices. demonstration of collaterals and 
flow direction is of value in estimation of the degree of 
spontaneous portosystemic shunt. 

Esophageal varices were more frequently and better 
demonstrated by transhepatic portography. Gastric var- 
ices were visualized equally well with both methods. 
Gastric varices without concomitant esophageal varices 
were seen only in five patients. 

In four patients the transhepatic catheter could not be 
advanced into the portal vein and visualization of the 
extrahepatic portal system was impossib!e (tables 2 and 
4). In 10 patients the splenic vein was not catheterized 
and consequently not visualized (table 2). Splenic vein 
thrombosis cannot be ruled out by transhepatic portog- 
rachy if the splenic vein is not catheterized. 

In conclusion, percutaneous transhepatic portography 
was found superior to splenoportography in delineation 
of the portal vein system, and in the diagnosis of esoph- 
ageal varices. A reliable diagnosis of portal vein throm- 
bosis can only be made by transhepatic portography. 
Transhepatic portography with selective catheterization 
technique makes visualization of the entire portal system 
pcssible, and is recommended as the method of choice 
in radiologic investigation of portal hypertension. 
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Infusion Hepatotomography for Ev 


aluation of Obstructive Jaundice 


WON S. CYNN,’ BARRY L. LEVIN, PATRICIA A. GUREGHIAN, AND ARNOLD CHAIT 


Total body opacification with high doses of a urographic 
contrast agent demonstrated dilated intrahepatic biliary ducts 
as branching or rounded lucencies in all of 18 patients with 
obstructive jaundice. Dilated extrahepatic ducts were seen as 
tubular lucencies in 11 of 16 patients with distal common bile 
duct obstruction. In seven patients with nonobstructive jaun- 
dice and in a control group of 25, the biliary ducts were either 
normal or not seen. Gallbladder size was also evaluated. The 
site of obstruction could be predicted by the size of the 
gallbladder and visualization of the biliary ducts. 


Since O'Connor and Nev/hauser's description [1]. total 
body opacification during urography with high doses of 
contrast material has been used for the differentiation of 
solid from cystic abdominal and pelvic masses [2]. Infu- 
sion tomography has also been used to determine gall- 
bladder size and wall thickness [3, 4]. Infusion nephro- 
tomography for evaluation of renal mass lesions has 
been widely used [5]. Infusion tomography for evaluation 
of intrahepatic masses and liver disease has also been 
reported [6]. We used a similar technique to determine 
whether the intra- and extrahepatic biliary ducts could 
be visualized in a control group and in patients with 
obstructive and nonobstructive jaundice. 


Subjects and Methods 


Two groups, 25 jaundiced patients (serum bilirubin levels of 
5-17 mg/100 ml) and 25 control patients, were studied with 
infusion hepatotomography. The control patients, requiring 
infusion nephrotomography for renal problems, had no hepa- 
tobiliary symptoms. All the patients had survey radiography 
including tomography of the right upper quadrant of the abdo- 
men in the right posterior oblique projection. Linear tomograms 
with an arc of 45° were obtained at the midplane; 1, 2, and 3 cm 
above; and 1 cm below the midplane. 

Diatrizoate meglumine (Renografin) was used as the contrast 
agent. Three different combinations of iodine concentration 
and total contrast dosage were tried. One jaundiced and five 
control patients received 300 ml of Reno-M-Dip (141 mg !/ml; 
total, 42.3 g 1). One jaundiced and five control patients received 
190 ml of Renografin 76 (370 mg |/ml; total, 70.3 g I). The rest of 
the patients received a mixture of 300 ml of Reno-M-Dip and 40 
ml of Renografin 76 (168 mg I/ml; total, 57.1 gl). Through a 19- 
gauge butterfly needle, the contrast was infused in an anticubi- 
tal vein as fast as hydrostatic pressure allowed. 

When about two-thirds of the contrast material had been 
infused. linear tomography and routine radiography were per- 
formed to include the area of the gallbladder and liver. The films 
were immediately checked and additional tomograms were 
obtained if necessary. To evaluate the density and duration of 
the hepatogram, in five patients, additional radiographs were 
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obtained when about one-half of the contrast material had been 
infused, at the completion of the infusion, anc then at 10, 20, 
and 30 min after infusion. 


Results 


Among the 25 jaundiced patients, 18 had obstructive 
jaundice proven by either subsequent percutaneous 
transhepatic cholangiography, surgery, OF autopsy. Of 
these 18, 15 patients had distal common bile duct ob- 
struction from carcinoma of the pancreas, one had 
cholangiocarcinoma at the porta hepatis, and two (with 
previous cholecystectomy) had chronic pancreatitis. In 
all 18, dilated intrahepatic ducts were visualized as 
branching or rounded lucencies on the tomograms (fig. 
1) and, in many of these patients, even on the plain 
raciographs. Of the 15 patients with carcinoma of the 
pancreas, 11 also showed dilated extrahepatic biliary 
duct and a distended gallbladder (figs. 2-4). Tubular 
lucencies identified the dilated extrahepatic ducts, two 
of which were bordered by parallel, thick opaque lines. 
A twelfth patient with distal common bile duct obstruc- 
tion from carcinoma of the pancreas showed a normal- 
sized gallbladder and dilated intrahepatic ducts. The 
other three patients with carcinoma of the pancreas 
causing common bile duct obstruction showed dilated 
intrahepatic ducts only. The patient with cholangiocar- 
cinoma showed only dilated intrahepatic ducts; the ex- 
trahepatic ducts and the gallbladder were not visualized 
on several tomograms (fig. 5). 

Of the seven patients with nonobstructive jaundice, 
five did not show any biliary ducts with infusion tomog- 
raphy, while a sixth had a dilated gallbladder and a 
seventh showed normal-sized intrahepatic ducts. Five of 
the seven proved to have hepatocellular jaundice at 
biopsy or autopsy. In the other two patients, the bilirubin 
became normal without any specific treatment. 

In the 25 control patients, the extrahepatic ducts were 
not seen. The intrahepatic ducts were either not seen or 
appeared as thin, linear, branching lucencies in the area 
of the porta hepatis. 

We found that the infusion of 300 ml of Reno-M-Dip 
alone did not produce a sufficiently dense hepatogram, 
even though the gallbladder and dilated intrahepatic 
ducts could usually be recognized in the obstructed 
patients. Renografin 76 (190 ml) yielded a good hepato- 
gram; however, one of our control patients receiving this 
dose developed violent nausea, vomiting, and shaking 
chills. The mixture of 300 ml of Reno-M-Dip and 40 ml of 
Renografin 76 produced a hepatogram clearly seen for 
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Fig. 1.— Tubular (arrowheads) and oval (arrows) lucen- 
cies representing dilated intrahepatic biliary ducts. 





Fig. 2.—Tubular 2.3 cm lucency (arrows) represents 
dilated extrahepatic duct from carcinoma of pancreas. 
Also note distended gallbladder with thick wall (arrow- 
heads). 


about 15 min after completion of the contrast infusion 
and was tolerated well by all patients who received it. 
Discussion 


There are many radiologic techniques to differentiate 
obstructive from nonobstructive jaundice. Angiography 
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Fig. 3.— Dilated extra- (arrows) and intrahepatic 1.0 cm 
biliary ducts. Note thickened wall of duct (arrowhead). 
Patient had carcinoma of pancreas. 


[7], endoscopic retrograde cholangiopancreatography, 
ultrasound [8, 9], computed tomography [10], and skinny 
needle percutaneous transhepatic cholangiography have 
succeeded in demonstrating dilated biliary ducts. Visual- 
ization of dilated biliary ducts by total body opacification 
has been reported [6, 11], but the extrahepatic duct and 
gallbladder were not mentioned. We found that infusion 
hepatotomography also can demonstrate dilated intra- 
and extrahepatic ducts and can simultaneously provide 
information about gallbladder size. During total body 
opacification, only the vascular compartments are opa- 
cified. The biliary ducts, which are nonvascular, will be 
lucent as seen against the vascular hepatogram; the 
gallbladder, too, is lucent as its wall becomes opacified. 
Dilated extrahepatic ducts are seen as tubular lucencies 
in contrast to the opacified wall and surrounding tissue, 
while intrahepatic biliary ducts are branching lucencies. 
or rounded lucencies if seen on end. Occasionally, the 
walls of the extrahepatic duct are seen as thick, parallel, 
opacified lines presumably representing a thickened wall 
secondary to inflammatory changes. Biliary ducts may 
be seen in plain films as parallel lucent lines if there is 
prominent peribiliary fat [12-14]. 

In the majority of our patients, we found that the 
distended gallbladder is visualized when the common 
bile duct is obstructed. However, it is interesting to note 
that one patient with distal common bile duct obstruction 
from carcinoma of the pancreas had a normal-sized 
gallbladder, but dilated intrahepatic ducts. In one non- 
obstructed jaundiced patient, the gallbladder was mark- 
edly dilated but the biliary duct was not seen. 

Thus, in our experience, dilated extra- and intra- 
hepatic ducts are seen on infusion tomography only in 
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Fig. 4.—À, Dilatation of intrahe- 
patic ducts (arrows). Enlarged gall- 
bladder with thickened walls (arrow- 
heads). (Ring above arrows is pho- 
tographic artifact.) B, Confirmed ov- 
struction of common hepatic duct 
and dilatation of intrahepatic radi- 
cles. Carcinoma of pancreas was 
found at operation. 





Fig. 5.— Dilated intrahepatic duct (1.2 cm) (arrows) with 
thick wall. Gallbladder and extrahepatic duct were not 
seen with several tomograms. Cholangiocarcinoma at 
perta hepatis found at operation. 


the presence of extrahepatic duct obstruction. When a 
distended gallbladder is also Seen, the obstruction is 
distal to the cystic duct insertion. However, gallbladder 
distention in the absence of dilated ducts is not diag- 
nostic of obstructive jaundice. When dilated intrahepatic 
ducts and a normal-sized gallbladder are seen, we find 
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that the site of obstruction cannot be identified. But in 
our patients, finding dilated intraphepatic ducts without 
Visualization of the gallbladder localized the obstruc- 
tion to the porta hepatis. 

Our technique for infusion hepatotomography used 
low kilovoltage to obtain maximum contrast. The mixture 
of 300 ml of Reno-M-Dip plus 40 ml of Renografin 76 
gives a satisfactory hepatogram and enough time to 
repeat tomography if the initial films are not satisfactory. 

Infusion hepatotomography can help to differentiate 
between obstructive and nonobstructive jaundice and to 
determine the site of biliary tract obstruction. Simple and 
noninvasive, this technique can be done in any radiology 
department equipped with linear tomography. 
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Significance of the Nonopacified Gallbladder in Endoscopic Retrograde 
Cholangiograpny 


CHARLES A. ROHRMANN, JR.,' HOWARD J. ANSEL.2 ROBERT L. PROTELL ? FRED E. SILVERSTEIN,? STEPHEN 
E. SILVIS,2 AND JACK A. VENNES* 


Failure to visualize the cystic duct and gallbladder during 
endoscopic retrograde cholangiography, while obtaining sat- 
isfactory opacification of the rest of the biliary system, is a 
radiographic sign of undetermined meaning. The diagnostic 
implication of this finding was analyzed in 63 patients with 
pathologically proven diagnoses. One patient was normal at 
surgery. Three groups of abnormal patients had: (1) obstruct- 
ing lesions of the distal common bile duct (35 patients); (2) 
primary lesions of the cystic duct or gallbiadder (19 patients); 
or (3) obstructing lesions about the common hepatic/cystic 
duct junction (8 patients). The results indicate that obstructing 
lesions of the distal common bile duct may cause stasis of 
bile within the biliary system, increased biliary pressure, and 
sludge formation that prevent the flow of contrast material 
through the cystic duct and into the gallbladder, which can 
cause nonopacification. If the extrahepatic biliary system is of 
normal caliber without evidence of an obstructing process, 
nonfilling of the cystic duct and gallbladder is highly predic- 
tive of pathology. 


Endoscopic retrograde cholangiography is well estab- 
lished as a primary method for evaluating both the extra- 
and intrahepatic biliary systems in jaundiced patients [1- 
5]. When outlined by contrast material, calculi within the 





TABLE 1 
Diagnoses 
; No 
Diagnosis Patients 

Carcinoma of pancreas or periampullary region ....... 19 
Cystic duct or gallbladder stones ........ o6 v 14 
Common bile duct stones only ........... rere 5 
Carcino na of proximal common hepatic OUCE 2s cx o 
Metastases to or lymphoma of common bile ÜOUGE e500 4 
Chronic pancreatitis with common bile duct stenosis .. 3 
Gallblacder empyema or chronic obliterative cholecys- 

Ro oisi e irs Mte y due P re Seen 3 
Gallblagider carcinoma .......... e n n 2 
Carcinoma of distal common bile duct ......... 2 
Papillary fibrosis orstenosis ........ 066660 n6 2 
Metastases to common hepatic duct or cystic duct .... 1 
Posttraumatic common hepatic duct stenosis .......-. 1 
Polycystic liver disease ........ e t nn 1 
MONTÉ ci 6 cc bik ORLA ua XOU HER 4 rp PPEPRE VE e ada 1 

TOM a ocrni vaccas d dado dotar an e dA ok dod 63 


gallbladder and cystic duct may be confidently diag- 
nosed Failure to opacify the gallbladder or cystic duct 
during retrograde injection may imply an abnormality, 
but current information does not permit assessment of 





Fig. 1.— Groups of lesions that produce nonfilling of gallbladder and cystic cuct at endoscopic retrograde cholangiography. A, Obstruction 
of distal common bile duct (arrow) with dilatation of intra- and extrahepatic systems. B, Primary cystic duct or gallbladder lesions (arrow) have 
normal intra- and extrahepatic biliary systems. C, Obstruction about cystic duc*/common hepatic duct junction occludes cystic duct (arrow). 


Received August 28, 1978; accepted November 3, 1978 


‘Department of Radiology, SB-05, University of Washington, School of Medicire. Seattle, Washington 98195. Address reprint requests to C. A. 


Rohrmann, Jr. 


?Department of Radiology, Veterans Administration Hospital and University of Minnesota, Minneapolis, Minnesota 55455. 


3Division of Gastroenterology, Department of Medicine, University of Washington, School of Medicine, Seattle, Washington 98195. 
*Special Diagnostic and Treatment Unit. Veterans Administration Hospital and Department of Medicine, University of Minnesota, Minneapolis, 
Minnesota 55455. 


AJR 132:191-195, February 1979 191 
6 1979 American Roentgen Ray Society 


0361-803X/79/1322-0191 $0.00 


192 ROHRMANN ET AL. 


TABLE 2 
Classifications of Diagnoses 


E pen No. 
Distal Biliary Lesions: 
Carcinoma of pancreas or BG ies sedis EE 19 
Common bile duct calculi ........................... 5 
Metastases to common bile duct.................._ 4 
Chronic pancreatitis ................................ 3 
Periampullary fibrosis or stenosis .................___ 2 
Carcinoma of common bile duct..................___ 2 
SUDO | ce a et a eee 35 
Primary Cystic Duct or Gallbladder Lesions: 
Cystic duct or gallbladder calculi ................... 14 
Gallbladder empyema or chronic obliterative cholecys- 
ET TT TET TNT PP OA hans ecco. 3 





Fig. 2.—During retrograde injection, contrast fills cystic duct and 
gallbladder (arrows), accompanied by synchronous filling of intrahepatic 
System. 


the diagnostic significance of this finding. This investi- 
gation was designed to establish the diagnostic implica- 
tions of failure of the cystic duct and gallbladder to 
opacify at endoscopic retrograde cholangiography. 
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Fig. 3. — Periampullary carcinoma produces nearly total obstruction of 
distal common bile duct. Intra- and extrahepatic systems are dilated: 
cystic duct only partially filled. 


Materials and Methods 


Using the combined endoscopic retrograde cholangiography 
experience of 1,400 cases at Minneapolis Veterans Administra- 
tion Hospital and University of Washington Hospital, 63 patients 
were defined who had not undergone cholecystectomy and in 
whom a technically adequate endoscopic retrograde cholangio- 
gram failed to demonstrate opacification of the gallbladder or 
cystic duct. The final surgical or autopsy diagnosis was com- 
pared with the radiographic findings of endoscopic retrograde 
cholangiography. Cholangiograms were retrospectively evalu- 
ated for adequacy of filling the intra- and extrahepatic systems, 
location of obstructing lesions of the extrahepatic system, 
ductal dilatation, and associated pancreatic or duodenal abnor- 
malities. 


Results 


Final diagnoses of the 63 patients are summarized in 
table 1. At surgery, one patient was found to be normal. 
The other 62 patients were divided into three groups 
depending on site of abnormality (fig. 1). At surgery or 
autopsy 35 patients had no obstructive or primary abnor- 
malities of the cystic ducts or gallbladder, but 19 of these 
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Fig. 4.—Carcinoma of pancreas 
with common bile duct obstructicn 
and delayed opacification of dis- 
tended gallbladder. A, Obstruction 
of the pancreatic duct and high- 
grade stenosis of common bile duct 
as it traverses pancreatic head. 
Prestenotic dilatation and dense fill- 
ing of intrahepatic biliary system. No 
gallbladder or cystic duct opacifica- 
tion. B, 5 hr after endoscopic retro- 
grade cholangiography. contrast re- 
tained in dilated biliary system and 
distended gallbladder, resulting 
from gradual diffusion of contrast 
into distended gallbladder. 


had distal common bile duct obstruction from pancreatic 
or periampullary carcinoma, five had common bile duct 
stones, and four had metastases partially obstructing the 
common bile duct. Chronic pancreatitis, periampullary 
stenosis and common bile duct carcinoma accounted 
for the remaining seven patients with these findings (fig. 
1A). In the second grcup, 19 patients had actual ob- 
structing lesions of the cystic duct or gallbladder, such 
as calculi (in 14), inflammatory disease (in three), and 
carcinoma (in two). Common bile ducts and common 
hepatic ducts were normal (fig. 1B). The third group 
(eight patients) had proximal obstructing lesions of the 
biliary tree at the confluence of the cystic duct and 
common hepatic duct; five patients had cholangiocarci- 
noma. and three had metastases, inflammatory stenosis, 
and polycystic liver disease, respectively (fig. 1C). The 
three groups of abnormalities and the specific lesions in 
each group are presented in table 2. 


Discussion 


Failure of the gallbladder to opacify during intravenous 
cholangiography is highly indicative of cystic duct ob- 
struction [6-10], although distal biliary obstructive le- 
sions may also be responsible [8]. The implication of this 
sign is disputed, whetFer in endoscopic retrograde chol- 
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angiography (1, 11, 12) or percutaneous transhepatic 
cholangiography [13]. 

in the nonpathologic state, endoscopic retrograde 
injection of the biliary system usually results in synchro- 
nous opacification of the cystic duct and main intrahe- 
patic ducts (fig. 2). As the injection is continued, there is 
progressive opacification of the gallbladder and intrahe- 
patic ducts. This normal sequence is aided by appropri- 
ate patient positioning, which includes the right decubi- 
tus or Trendelenberg positions. Prolonged injection time 
or repeat injection may be necessary to obtain a cholan- 
giogram of high technical quality, which is determined 
by dense opacification of the extrahepatic ducts with 
filling of the third-order intrahepatic branches. If these 
conditions do not result in filling of the gallbladder, a 
pathologic process should be suspected. 

Table 2 demonstrates the variety of diagnoses associ- 
ated with nonopacification of the gallbladder at endo- 
scopic retrograde cholangiography, which can be cate- 
gorized into three groups of lesions (fig. 1). The first 
group is characterized by a distal common bile duct 
abnormality, either stenosis or intraluminal filling defect, 
that causes subtotal obstruction with dilatation of the 
biliary system and stasis of bile within the ductal system 
(fig. 3). As noted in this series, a variety of processes can 
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Fig. 5. —Obstructing cystic duct stone; normal. well opacified intra- 
and extrahepatic duct systems. Adequate filling pressure documented by 


produce these findings. All cases in this group had 
evidence of obstruction with biliary ductal dilatation. 
Operative manometry has shown that obstructing lesions 
of the distal common bile duct elevate biliary pressure 
and increase ductal diameter [14, 15], which implies that 
gallbladder distension. Stasis, and sludging of bile occur 
and inhibit retrograde flow of contrast. During injection 
at endoscopic retrograde cholangiography, gallbladder 
opacification is not obtained: if injection is continued or 
if delayed films are obtained, the contrast may gradually 
diffuse into the distended system and faint delayed 
Opacification of the gallbladder may occur (fig. 4). The 
large number of patients in this study with extrahepatic 
obstructive lesions is due to the large number of jaun- 
diced patients studied by endoscopic retrograde chol- 
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Fig. 6. — Cholangiocarcinoma obstructs cystic duct at junction with 
common hepatic duct: no gallbladder opacification and narrowing of the 
left hepatic duct. Air bubble is in normal distal common bile duct. 


angiography. Jaundiced patients studied by percuta- 
neous transhepatic cholangiography with distal ob- 
structing lesions may show a similar incidence of nono- 
pacification of the gallbladder for similar reasons [13]. 

The second most numerous group contains lesions 
that actually obstruct or obliterate the gallbladder and 
Cystic duct (fig. 5), such as calculi, inflammation (chronic 
Cholecystitis, empyema), and gallbladder Carcinoma. 
The least numerous group of lesions includes those that 
affect the common hepatic duct where it joins the cystic 
duct. Both malignant and benign processes may occlude 
or stenose both ducts at this junction (fig. 6). 

Analysis of the radiographic features accompanying 
these lesions suggests that: 

1. Only if technical adequacy of the cholangiogram 
has been documented by dense opacification of the 
extrahepatic system, third-order intrahepatic visualiza- 
tion, change in patient position to enhance gallbladder 
filling, or prolonged injection time can radiographic 
appeerances be confidently interpreted. 

2. Obstructing lesions of the distal common bile duct 
may cause stasis of bile within the biliary system, in- 
creased pressure within the gallbladder, and biliary 
sludge formation. These factors, alone or in combina- 
tion, prevent the flow of contrast through the cystic duct 
and into the gallbladder. Therefore. since nonopacifica- 
tion can result from lesions that do not primarily affect 
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the cystic duct or gallbladder, nonopacification of the 
gallbladder in the presence of distal biliary obstructing 
lesions does not necessarily imply gallbladder or cystic 
duct disease. 

3. Stenosing or obstructing lesions at the cystic duct/ 
common hepatic duct junction can occlude the cystic 
duct, prevent reflux of contrast, and therefore prevent 
gallbladder visualization. 

4. If the the extrahepatic biliary system is of normal 
caliber without evidence of an obstructing process at the 
distal common bile duct or at the cystic duct/commen 
hepatic duct junction, nonfilling of the cystic duct ard 
gallbladder is highly predictive of pathology within the 
cystic duct or gallbladder. 
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Predictability of Rectal Incontinence on 3arium Enema Examination 


EDWARD T. STEWART! AND WYLIE J. DODDS' 


The aim of this study was to determine if digital assessment 
of anal sphincter tone predicts whether a rectal balloon ‘s 
needed to prevent incontinence during a barium enema ex 
amination. During an 8 month period, 306 patients scheduled 
for barium enema examination were evaluated. immediately 
before each examination rectal sphincter tone was scored on 
digital examination as good, fair, or poor. The barium enema 
was then performed in a conventional manner. Leakage of 
even small amounts of barium was scored as rectal inconti- 
nence. Ability to retain the barium enema correlated closely 
with the strength of rectal bone, regardless of patient sex or 
age. For different sphincter tones the incidence of rectal 
incontinence was: good, 2%; fair, 30%; and poor, 90%. From 
these findings it is recommended that, irrespective of patient 
age and sex, the use of rectal balloon catheters be limited to 
patients with poor or fair rectal tone. 


On barium enema examination, inflated rectal balloon 
catheters are commonly used to prevent rectal leakage 
of barium in patients with suspected rectal incontinence. 
However, no data exist that enable the examiner to 
accurately predict which patients are likely to have rectal 
incontinence during a barium enema. We evaluated 
patient variables which might have value in predicting 
the likelihood of rectal incontinence during a barium 
enema examination. We anticipated such information 
might provide a rationale for appropriate use of inflatable 
rectal balloons for barium enema examinations in pa- 
tients with a high probability of having rectal inconti- 
nence of barium. 


Subjects and Methods 


All patients undergoing a single-contrast barium enema ex- 
amination by either of two staff radiologists at the Milwaukee 
County General Hospital formed the study. A total of 306 
patients was studied during an 8 month period. Observer A 
examined 204 patients and observer B examined 102 patients. 
Of the 306 patients studied, 142 were male and 164 were female. 
No significant age difference existed between the two Sexes, 
the men were 55.8 + 17 SD years and the women 56.0 + 17 SD 
years (fig. 1). 

Immediately before each barium enema, the quality of rectal 
tone in each patient was subjectively scored by digital exami- 
nation as good, fair, or poor by one of the two radiologists 
participating in the study. The following scoring system was 
used: 

1. Good — The anal sphincter offered substantial resistance 
during digital insertion and maintained a hard. steady-state 
squeeze on the inserted finger. A substantial increase in anal 
tone occurred during a voluntary rectal squeeze. 
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2. Fai. — The anal sphincter offered only moderate resistance 
to digita insertion, but maintained a moderately firm squeeze 
on the inserted finger. A voluntary rectal squeeze produced a 
modest increase in anal tone. 

3. Poer — The anal sphincter offered negligible resistance to 
digital insertion. and felt flaccid on palpation. Resting sphincter 
tone was negligible and showed little if any increase during a 
voluntary squeeze. 

Despite the subjectivity of the scoring system, interobserver 
scoring rror was minimal. For 10 patients examined indepen- 
dentiy by the two observers, only one scoring difference Oc- 
curred between the two examiners, a good vs. a fair. 

To further validate the digital scoring method, rectal tone was 
scored digitally in 25 patients, and then quantitated manomet- 
rically using an infused-catheter recording system. The 6-mm- 
diameter manometric assembly had four side-hole recording 
sites at he same axial level. Each recording lumen was perfused 
with waer at the rate of 0.5 ml/min using a minimally compliant 
hydraulec-capillary infusion system [1]. This system provides 
high-ficelity recording from gastrointestinal tract sphincters [2, 
3]. We measured resting rectal tone by inserting the recording 
assembly into the rectum and withdrawing the perfused record- 
ing sites across the anorectal sphincter in 0.5 cm intervals, 
pausing 30 sec or longer at each station. This procedure was 
repeated and at the station giving the highest basal pressure, 
active change in sphincter tone was recorded during voluntary 
anal scueeze. Subsequently, the tracings were evaluated with- 
out knewledge of the digital score of rectal tone. Basal rectal 
sphinc'er tone was taken as the average of the maximal pres- 
sure recorded by the four radial catheters during an anal pull- 
throug’, using atmospheric pressure as zero reference. Volun- 
tary arorectal squeeze was scored as the change in sphincter 
pressure above its basal value. 

After data on rectal tone, age, and sex were recorded, 
convertional barium enema examinations were performed with 
liquid barium (15% wt/vol) using 91 cm of hydrostatic pressure. 
A plastic enema tip was used for 250 studies and a noninflated 
balloon catheter (Bardex) in 56 studies. Any leakage of barium 
during the study, even small amounts, was scored as rectal 
incontinence. In those patients with a balloon catheter, the 
rectal balloon was inflated only after demonstration of rectal 
incont:nence. Data from the study was subsequently analyzed 
for stetistical significance by the students t test or chi square 
analysss. 


Results 


Analysis of the manometric data demonstrated a direct 
corre ation between basal rectal sphincter pressure and 
digite! scores of sphincter tone (table 1). Patients with 
gcod rectal tone had significantly higher basal rectal 
sphircter pressure than subjects with fair rectal tone. 
Similarly basal sphincter pressure was significantly 
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Fig. 1.—Age distribution by decade of 306 patients. 


TABLE 1 


Rectal Sphincter Pressure Compared with Subjective Rectal 
Sphincter Tone 




















Rectal Sphincter Pressure 
Rectal Sphincter 





Tone Basal Squeeze 








(mm Hg) Comparison (A mm Hg)* Comparison 
Good ...... 94 + 31 93 + 66 
P « 0.01 Po? 
PSI Lee css 99 + 11 63 * 55 
P « 0.05 PD 
FOOD sorsas 44 * 6 28 + 18 
Note. — Values given as x + 1 SD. Difference in basal and squeeze pressures 


between good and poor tone were significant at P — 0.001 and P — 0.05, respectively. 


" Increase in pressure above basal sphincter pressure. 


higher in subjects with fair rectal sphincter tone than in 
subjects with poor sphincter tone. Increases in rectal 
sphincter pressure elicited by voluntary rectal Squeeze 
were less discriminating. The difference in Squeeze pres- 
sure was significantly different between patient groups 
with digital scores of good or poor; but the differences 
between good and fair, and fair and good were not 
significant. 

For the patients in this study, rectal sphincter tone was 
good in 63%, fair in 27%. and poor in 10?6. The quality of 
rectal tone was inversely related to patient age (P — 
0.01). Patients with good tone averaged 48.0 + 16 SE 
years; patients with fair tone averaged 64.9 + 12 years; 
patients with poor tone averaged 74.9 + 9 years of age. 

The relation of gender to rectal tone is shown in fig. 2. 
Until age 30, rectal sphincter tone was invariably good in 
both sexes. Beginning in the fourth decade, however, 
female patients demonstrated a greater incidence of 
decreased rectal tone (either fair or poor) than did male 
patients. The pattern of poorer rectal tone for the women 
held into the ninth decade. 

The incidence of rectal incontinence was about 10% 
or less until age 60, after which it increased progressively 
for each additional decade of age (fig. 3). Women 
showed a Significantly (P < 0.05) higher incidence of 
incontinence than men until after age 80, at which time 
the incidence of incontinence climbed to about 50% for 


AJR:132, February 1979 




























IOO 
80 
Good dis 
rectal 
tone ^9 
20 
10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
y/ 
o 
100 
80 
Fair 
rectal 
tone 40 
20. 
oO = |_| 
10-9 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
% 
loo 
80 
Poor jö 
rectal 
tone ^9 
20 






I0-I9 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
Patient age by decade Years 
ili! ( Years) [_] Moies 
E] Females 


Fig. 2.— Relation between digital scores of rectal tone and 
patient age. 
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Fig. 3. — Relation of rectal incontinence to patient age and sex. 


both sexes. Considering age and sex together, the fol- 
lowing facts were determined about the probablility of 
rectal incontinence during barium enema examination: 
(1) in men under 60. incontinence occurs in less than 
5%; (2) in women under 60, incontinence occurs in 10%- 
12%; (3) after age 60, the incidence of incontinence 
increases progressively by decade for both Sexes; and 
(4) for patients in the ninth decade, the incidence of 
rectal incontinence is about 50% for both sexes. 


AJR:132, February 1979 


100 
90 22 
















80 

TO 

60 

9/o 50 
incontinence 


40 


30 





Good Fair Poor 


Rectal tone 


Fig. 4.—Relation between rectal incontinence and digital 
scores of rectal tone. 


The study findings demonstrated a strong inverse 
relation between the strength of rectal sphincter tcne 
and rectal incontinence (fig. 4). Incontinence occurred 
in only 296 of patients with good rectal tone, but in 90% 
of patients with poor tone. Because 73% of the patients 
had either good or poor rectal tone, rectal continence, 
or incontinence, respectively, could be predicted with at 
least 90% confidence in three of every four patients. In 
patients whose rectal tone was fair, incontinence OC- 
curred in about 30%. Consequently, predictions con- 
cerning rectal continence in this group of patients could 
be made only with a 70% accuracy. 


Discussion 


Currently more than three million barium enema ex- 
aminations of the colon are performed each year in the 
United States [4]. For these examinations inflated rectal 
balloons are used, commonly, in some practices even 
routinely, to prevent rectal leakage of barium. However, 
over-use of the rectal balloon should be avoided. Infla- 
tion of a rectal balloon should be used only in those 
patients with demonstrable rectal incontinence or a high 
probability of rectal incontinence. Minimal use of balloon 
catheters is desirable because inflated rectal ballcons 
may obscure low-lying rectal lesions which are poten- 
tially detectable on radiography [5, 6] and rectal balloon 
inflation is associated with a small, but definite risk of 
rectal perforation [7, 8]. 

In our study, manometric measurement of anal sphinc- 
ter pressure demonstrated that subjective digital assess- 
ment of anal sphincter tone correlated closely with 
quantitative values of resting sphincter pressure. We 
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interpre: this finding as validation of the digital scoring 
method which is readily applied clinically. The discrep- 
ancy between the adequacy of rectal sphincter pressure 
measured under resting condition and during voluntary 
anal squeeze is not really surprising. Involuntary resting 
pressure Is governed primarily by the smooth muscle of 
the internal anal sphincter [9-11], whereas voluntary anal 
squeeze iS generated by the external anal sphincter 
composed of striated muscle [9]. The latter measurement 
depends on patient cooperation and effort as well as the 
status ef the striated muscle sphincter. Assessment of 
resting basal tone of the internal sphincter seems to be 
adequete for predicting the probability of rectal inconti- 
nence. 

We studied the value of patient sex, age, and rectal 
tone ir predicting rectal incontinence during barium 
enema examination. From the third to eighth decades of 
life. wemen demonstrated a higher incidence of rectal 
incontimence and poorer rectal sphincter tone than men. 
The precise reason for this finding is not known, but 
pregnancy and vaginal delivery likely contribute to rectal 
incompetency in women. However, our data collection 
was nct designed to permit an analysis of these factors. 

Our results establish the anticipated finding that rectal 
incontinence increases with age. Rectal incontinence 
occurred in 5% or less of young to middle-aged males 
and a»out 1096 of young to middle-aged females, but 
increased sharply after age 60. By the ninth decade, the 
incidence of incontinence rose to about 5096 for both 
sexes Although these results provide some information 
about the likelihood of rectal incontinence, patient age 
and sex serve as relatively poor indicators for accurately 
predicting rectal incontinence in an incividual patient, 
espec ally for patients beyond middle age. A more useful 
indicator is digital assessment of rectal sphincter tone. 
Regardless of age or Sex, patients with good sphincter 
tone almost invariably held the barium enema (98%), 
whereas patients with poor rectal sphincter tone were 
almost always incontinent (90%). Fair intermediate 
sphincter tone was associated with a 30% incidence of 
incontinence. These results should not be surprising. 
Previeus studies using quantitative manometric methods 
demonstrate an inverse relation between the strength of 
recta sphincter tone and rectal incontinence [12, Tal. 

Although our patients were not routinely questioned 
for previous history of rectal incontinence, we did form 
certain impressions from talking with many of the pa- 
tients after completion of their barium enema. In our 
opinion, information about continence during previous 
barium enemas or their recent cleansing enema had 
minimal value in predicting incontinence for the current 
barium enema examination. 

Or the basis of our findings, we suggest the following 
rationale for using rectal balloon catheters in patients 
undergoing radiographic examination of the colon. Rec- 
tal sohincter tone should be assessed on digital rectal 
examination by the radiologist immeciately prior to a 
barium enema. A conventional plastic enema tip is used 
for all patients with good rectal tone. For patients with 
poor or fair rectal tone, we insert a balloon catheter into 
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the rectum. Under fluoroscopic control the recta! balloon 
is Inflated at the onset of the examination In patients 
with poor rectal tone; in patients with fair rectal tone, the 
balloon remains uninflated so long as the patient re- 
mains continent (about 7096 of such patients). With this 
method, an inflated rectal balloon was needed for barium 
enema examination in only about 15% of ail our patients. 
Of course, this percentage will vary depending on the 
age profile of the patient population being examined, 
and would probably be much lower in office practice. 

The approach described here, now routine in our 
department, has markedly reduced the need for inflated 
rectal balloons to prevent rectal incontinence. This con- 
cept is readily taught to residents who quickly become 
expert in assessing rectal tone and predicting the prob- 
ability of rectal incontinence. We believe that it is the 
radiologist's responsibility to evaluate the requirement 
for a rectal balloon catheter, because the technologist 
and the patient often cannot satisfactorily predict conti- 
nence. By using the very simple approach suggested 
here, the use of balloon catheters can be reduced to a 
minimum. Selection of the appropriate enema tip and in- 
flation of a rectal balloon, when indlcated, should be the 
responsibility of the examiner and not the technician. 
The unsupervised insertion and inflation of balloon cath- 
eters by persons other than the radiologist is to be 
discouraged. 

The digital rectal examination is useful not only for 
quantitating rectal tone, but also for excluding signifi- 
cant rectal disease, such as a stricture or tumor, which 
would increase the hazard of rectal balloon inflation. In 
addition each year we discover several rectal leslons on 
digital rectal examination which were not detected on 
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rectal examination by the referring clinician and occa- 
sionally even missed by proctoscopy. 
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Ultrasonographic Evaluation of Pericholecystic Abscesses 


ALAN B. BERGMAN,’ HARVEY L. NEIMAN, AND BESSIE KRAUT 


Pericholecystic abscess formation is a serious complication 
of cholecystitis that develops after gallbladder perforation 
and is usually associated with acute inflammatory signs and 
symptoms. Ultrasonographic findings in three surgically 
proven cases of pericholecystic abscess are reported. The 
findings ranged from a well defined band of low-level echoes 
around the gallbladder to multiple, poorly defined hypoechoic 
masses surrounding an irregular, indistinct gallbladder out- 
line. The former situation correlated with a well encapsulated 
pericholecystic inflammatory process, while the latter was 
associated with extensive abscess formation resulting from 
gallbladder rupture. Cholelithiasis was identified in two of the 
three cases. Ultrasound for preoperative detection of peri- 
cholecystic abscess is discussed. 


The use of gray scale ultrasound in evaluating gallblad- 
der disease is well established. Several investigators 
have discussed the diagnostic criteria and accuracy of 
sonographic findings in cholelithiasis and cholecystitis 
[1-4]. This report describes the findings associated with 
one of the potentially serious complications of acute 
cholecystitis, pericholecystic abscess formation. Sono- 
graphic and surgical findings were correlated in three 
patients. 


Materials and Methods 


Ultrasound studies were done with commercially available 
gray scale equipment. Depending on patient size, either a 2.20 
or 3.5 MHz long-focus transducer was used. The images were 
recorded on a multiimage camera. Scans were performed over 
the right upper quadrant and epigastric regions in transverse, 
longitudinal, and oblique planes. Both the supine and left lateral 
decubitus views were used to assess changes resulting from 
positional maneuvers. 


Case Reports 
Case 1 


A 77-year-old white man with polycythemia vera had chills, 
fever, and intermittent right upper quadrant pain for 10 days. 
Physical examination on admission disclosed minimal right 
upper quadrant tenderness and fever of 39.8°C. White blood cell 
count was 16,400 with left shift. Bilirubin and liver enzymes 
were within normal limits. 

Shaking chills and fevers continued despite intravenous anti- 
biotics. Abdominal ultrasonography of the right upper quadrant 
region demonstrated a discrete halo of low-level echoes sur- 
rounding the gallbladder. High-level echoes associated with 
prominent acoustic shadowing were also noted in the gallblad- 
der neck, consistent with cholelithiasis (fig. 1). No evidence of 
biliary ductal dilatation was identified. 

On day 10 exploratory laparotomy revealed cholelithiasis, 
thickened gallbladder wall, a small mural perforation, ard a 
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walled-o* pericholecystic abscess. Cholecystectomy and drain- 
age of tre abscess were performed, and the patient recovered 
uneventfully. 


Case 2 


A 30-year-old white woman with a long history of systemic 
lupus ercthematosus and chronic renal failure had chills, fever, 
and righ’ upper quadrant pain for 1 month. She had had similar 
symptoms 1 year earlier, along witha nonvisualizing gallbladder 
on oral :holecystography. At that time, cholecystitis was diag- 
nosed, »ut surgery was not performed due tO the patient's 
compromised immune status. 

Physical examination at admission disclosed right upper 
quacrart rebound tenderness, a palpable mass in the same 
area. and fever of 40°C. Bilirubin and liver enzymes were within 
normal imits. 

Tre major sonographic finding was a thick hypoechoic band 
surrounding the gallbladder wall (fig. 2A). A small area of high- 
level ecnoes also noted within the dependent portion of the 
gallblacder lumen was believed to represent a calculus (fig. 2B). 
A trial cf parenteral antibiotic therapy failed tc alter the septic 
course. and exploratory laparotomy was performed on day 14. 
Surgice findings included a moderately thickened gallbladder 
wall ane a small perforation. A well defined abscess was found 
in the region of the gallbladder bed, along with a calculus in the 
gallblacder lumen. Cholecystectomy was performed, and the 
patient postoperative course was satisfactory. 


Case 3 


A 46-year-old black woman was admitted after having upper 
abdom-nal fullness, vomiting, right upper quadrant pain, and 
jaundice for 1 week. At admission, physical examination dis- 





Fig. 1. — Hypoechoic band surrounds gallbladder (small arrowheads). 
Promirent acoustic shadowing is from gallstone (large arrowhead). 
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Fig. 2. — A, Halo appearance surrounds gallbladder. B, Single gallstone (arrow). 
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Fig. 3.—A, 10 cm above umbilicus. Multiple, poorly defined hypoechoic loculation. Gallbladder cannot be separately identified. B. 4 cm above 
umbilicus. Multiple hypoechoic masses comprise pericholecystic inflammatory reaction. 


closed a fever of 40°C. tenderness in the right upper quadrant, formed. The patient did well postoperatively and was dis- 

and a questionably palpable mass in the same region. White charged 10 days later. 

blood cell count was 12.500 with left shift; bilirubin, 12.4 mg/ 

100 ml; alkaline phosphatase, 450 units; lactic dehydrogenase, Discussion 

3/8 units; and SGOT, 78 units. Chest radiography and plain 

films of the abdomen were unremarkable. Perforation of the gallbladder after an episode of acute 
Blood cultures grew alpha hemolytic streptococcus. The cholecystitis usually occurs at an area of gangrene or 

fever did not subside despite parenteral antibiotics. Sono- infarction in the wall. There are three basic types of 

graphic examination of the abdomen on day 4 revealed multiple, perforation: (1) acute free perforation causing bile peri- 

Irregular, somewhat poorly defined hypoechoic masses in the tonitis; (2) subacute walled-off perforation causing peri- 

right upper quadrant. Although difficult to identify, the gallblad- cholecystic abscess; and (3) chronic perforation result- 


der appeared to have a slightly thickened wall. Linear low-level 
echoes within several of the hypoechoic areas were believed to 
represent areas of septation and loculation (fig. 3). A distinct 


ing in the formation of an internal biliary fistula [5]. The 
risk of perforation increases with each day of an attack 
; us of cholecystitis and is, therefore, unusual before 48 hr 
calculus was not identified. Exploratory laparotomy revealed 
evidence of acute cholecystitis with an edematous gallbladder after onset of symptoms. With localized perforation, the 
wall. A calculus had perforated through the gallbladder and the formation of a pericholecystic abscess may be a gradual 
common bile duct. Bile was found in the peritoneal cavity along Process and not suspected until a tender right upper 
with multiple abscess pockets in the gallbladder bed. Cholecys- quadrant mass and high fever signal its presence. Ac- 
tectomy, common bile duct exploration, and repair were per- cording to Dowdy [6], 596-1096 of patients with acute 
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cholecystitis develop this complication. Unfortunately, 
preoperative clinical diagnosis of this lesion is not fre- 
quently made and, as a result, the associated morbidity 
of the subsequent surgical procedure is increased. 
Therefore, pericholecystic abscess is an uncommon, but 
serious, complication of cholecystitis. 

The sonographic findings in this series of patients 
represent a spectrum of severity. In the first two cases, 
where scans demonstrated a halo effect around the 
gallbladder wall, surgery disclosed a well contained 
walled-off abscess associated with mild pericholecystic 
edema. The perforation in each case was also noted to 
be small when the gallbladder was examined directly. 
The findings in case 3, on the other hand, consisted of 
multiple hypoechoic masses surrounding a markedly 
irregular gallbladder. In this situation, a far more exten- 
sive pericholecystic inflammatory reaction was found. 
Therefore it seems that the halo appearance is indicative 
of a relatively well confined, more mature postperfora- 
tion lesion. Since this ultrasonographic appearance has 
also been described in association with chronic chole- 
cystitis and a thickened gallbladder wall without abscess 
formation, it does not necessarily signify a perforation 
has occurred [7]. However, when clinical symptoms are 
relatively acute, this sign should suggest gallbladder 
perforation with abscess formation. 

Case 3 lies at the other end of the continuum of 
subacute gallbladder perforations. The absence of the 
halo appearance in this particular situation is not surpris- 
ing, since the perforation was much more extensive than 
in the first two cases. The irregularity and indistinctness 
of the gallbladder outline in this case was due to adhe- 
sions and severe inflammatory edema involving the gall- 
bladder bed. In such cases, the abscess may also involve 
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adjacent structures such as the duodenum and colon, 
which become bound by the inflammatory process. 

Detection of a pericholecystic abscess may be difficult. 
Since the abscess is usually not well delineated by 
routine radiography, in the past diagnosis has been 
largely clinical. From the cases described in this report, 
we feel that ultrasonographic examination may provide 
important information to the clinician suspecting the 
presence of this lesion. 

Perforation and abscess formation should be sus- 
pected im those patients with acute cholecystitis who 
deteriorate rapidly or who become increasingly toxic for 
unexplained reasons. Such patients should undergo 
ultrasonographic examination to detect possible peri- 
cholecystic abscess. Hopefully, early diagnosis will re- 
duce the surgical morbidity and mortality of this serious 
complication. 
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Ultrasonic Appearance of the Falciform Ligament 


BRUCE J. HILLMAN,' CARL J. D'ORSI,' EDWARD H. SMITH,’ AND ROYAL J. BARTRUM* 


In transverse liver scans an echogenic focus was commonly 
encountered at the junction of the right and left hepatic lobes. 
This finding was variable in prominence, but could be identi- 
fied in 22 of 25 patients with otherwise normal livers in whom 
it was specifically sought. Correlation of ultrasound and CT 
examinations indicate that these echoes represent the falci- 
form ligament. This normal anatomic structure can be differ- 
entiated from an intrahepatic mass by attention to its consist- 
ent location and alteration of its configuration by experiment- 
ing with the transducer axis during the examination. 


The falciform ligament is a normal anatomic structure 
that extends from the umoilicus to the diaphragm in a 
parasagittal plane, conta ning between its layers the 
ligamentum teres and the umbilical vein remnant. In the 
anteroposterior axis, the ligament extends from the right 
rectus muscle anteriorly to the bare area of the liver, 
where its reflections separate to contribute to the hepatic 
coronary ligament and attach to the undersurface of the 
diaphragm [1]. 

Transverse ultrasound scans through the normal liver 
frequently show an echcdense focus in the expected 
area of the falciform ligament. Occasionally this struc- 
ture may be unexpectedly prominent, raising the suspi- 
cion of a solid hepatic mass [2]. This study correlates the 
echographic appearance of the falciform ligament with 
its appearance on computed tomography (CT). Recog- 
nition of the ultrasonic appearance of the ligament 
should aid in avoiding misinterpretation of this normal 
structure. 


Materials and Methods 


Hepatic ultrasonography was performed on 25 patients with 
no clinical evidence of liver disease, using a commercially 
available phased-array scanner. Conventional gray scale scans 
were also performed for illustrative purposes on selected pa- 
tients, in the area identified as containing the falciform liga- 
ment. All studies were done with the patient supine. 

All scans were recorded on Polaroid film and evaluated for 
the presence of an echogenic focus in the expected region of 
the falciform ligament. Each patient's body habitus was subjec- 
tively evaluated as thin, normal, or obese. 

Two patients undergoing abdominal examination by CT had 
the location of the falciform ligament, as identified by CT, 
marked on their skin. Ultrasound examination of this region was 
then performed as previously described. 


Results 


The falciform ligament was identified as a distinct 
entity in 22 of the 25 patients. Its degree of prominence 
was highly variable and was unrelated to body habitus. 
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Figure “A shows a particularly large, echogenic liga- 
ment. and demonstrates how this normal structure might 
be confused with an intrahepatic mass. 

In both patients in whom CT localization of the falci- 
form ligament was performed before ultrasound exami- 
nation, the ligament's typical, echodense configuration 
could be found at the expected site. 


Discussion 


The frequent finding of a round, echogenic focus in 
transverse liver scans of otherwise normal patients has 
been described by Bartrum and Crow [2]. Noting its 
consistent position at the junction of right and left 
hepatic lobes, they suggested that it must represent a 
normal structure and warned of misinterpreting particu- 
larly prominent examples as intrahepatic masses (fig. 
1A). Indeed, recent reports have indicated that both 
primary and metastatic hepatic malignancies may com- 
monly present just such an ultrasonic appearance [3; B. 
Hillman. E. H. Smith, J. Gammelgard, H. H. Holm, 
unpub ished data]. We have demonstrated that this focus 
may represent the falciform ligament. 

Experimenting with the orientation of the transducer 
frequently converted the ligament's typically round ap- 
pearance in transverse scans to a more linear structure 
(fig. 1B). This served to differentiate it from either a mass 
or the tubular-appearing portal vein branches which may 
simulate the ligament when seen on end (fig. 1C). A scan 
of a patient with ascites (fig. 1D) demonstrates the 
anatomic relations of the falciform ligament to the right 
and left hepatic lobes and helps explain how this change 
in appearance with alteration of the transducer axis 
might occur. Localization by CT similarly confirms that 
the echoes represent the position of the falciform liga- 
ment (fig. 1E). It is interesting that the hepatic round 
ligament — which forms the falciform ligament's free 
edge— may also be a source of confusion on conven- 
tional abdominal radiographs when, surrounded by a 
large amount of fat, it is subject to misinterpretation as a 
biliar; duct or portal vein gas [4]. 

On ultrasound examination, consideration of the falci- 
form ligament's typical location and attempts to view a 
suspicious focus of echoes in multiple scan planes seem 
the best means of differentiating the falciform ligament 
from an intrahepatic mass or a vascular structure. 
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Fig. 1.—Five patients. A. Particularly promi- 
nent falciform ligament (arrow) simulating ech- 
ogenic intrahepatic mass. B, More linear ap- 
pearance of falciform ligament (arrow) after 
altering axis of transducer. C. More tubular 
appearance of portal vein branch (arrow) in 
expected location of falciform ligament. D. Fal- 
ciform ligament (arrow) and its relations with 
abdominal wall (a) and left lobe of liver (I) in 
patient with ascites. E. Intrahepatic course of 
falciform ligament (arrow). 
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Calibrated Leak Balloon Microcatheter: A Device for Arterial Exploration 
and Occlusive Therapy 


CHARLES W. KERBER,' WILLIAM O. BANK.? AND LAURENCE D. CROMWELL? 


In quest of an endarterial treatment for intracranial arteric- 
venous malformations and fistulas, a microcatheter which can 
be flow-guided into third- and fourth-order branches of the 
intracranial arteries was developed. This permits controlled 
deposition of a vascular occlusive polymer (isobutyl-2 cy- 
anoacrylate). Goals and experimental techniques are re- 
viewed and clinical experience on the first 25 patients is 
presented. Complications included one stroke and three cath- 
eters glued in place, but refinements in technique have per- 
mitted avoidance of complications over the 14 months before 
this report. 


Arteriovenous malformations of the central nervous sys- 
tem are difficult lesions to treat. Located within vital 
structures, even the surgical approach to them can be 
dangerous. Recently nonsurgical methods of therapy 
such as radiographically controlled endarterial deposi- 
tion of balloons [1, 2] and flow directed particulate em- 
boli [3-11] have developed. We conceived a third method 
based on the fluoroscopically controlled percutaneous 
delivery of a tissue adhesive polymer into the malforma- 
tion. 


Arteriovenous malformations are usually high-flow ab- 
normalities, and thus the arteries feeding them become 
large and tortuous. Unless occluding material passes 
deep into the substance of the malformation, treatment 
is only palliative since other feeding vessels subse- 
quently enlarge. Doppman et al. [12] emphasized tne 
need to fill the substance of the lesion — its smallest 
vessels — in order to effect a cure. 

We felt that there were three problems to solve: 

1. Identify a suitable plastic to form an intravascular 
cast. The plastic should polymerize on contact with the 
abnormality, and then cause a mild inflammatory reac- 
tion to ensure fibroblastic response. It should be perma- 
nent and radiopaque, neither causing continuing tissue 
damage, nor possessing carcinogenic properties. Vis- 
cosity should be low so it can pass through microcath- 
eters. 

2. Develop experimental models. These models 
should duplicate conditions found in human malforma- 
tions and fistulas. They should have pulsatile high-flow 
and large-calibre tortuous vessels. The models should 
be inexpensive and easy to make. 

3. Develop a methoc to deliver the plastic to the 
abnormality. The delivery system should be extremely 
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soft end flexible to negotiate tortuous vessels and to 
avoid injury to thin intracranial arteries. The catheter 
shouid b» small enough to allow penetration to third- 
and fourth-order intracranial branches. A balloon tip on 
the catheter would not only add guidance to high flow 
abnormaities, but inflation of the balloon could slow or 
stop the blood flow during deposition of the polymer. 
The lumen of the catheter should be large enough to 
permit adequate control of the balloon while giving the 
operator easy control for the delivery of arge or small 
volumes of occluding material or contrast agent. 


Materials and Methods 
Polymer 


Isobutyl-2 cyanoacrylate (IBCA) was chosen because of Za- 
nett and Sherman's work [13]. They injected IBCA both directly 
through needles and indirectly through polyethylene catheters 
to coclude canine renal arteries, vein pouch aneurysms, and 
artificia! arteriovenous shunts. IBCA can be nade opaque by 
the addition of tantalum dust and Pantopaque. It polymerizes 
on contact with ionic materials (blood, blood vessel wall) in a 
few seconds. It excites a modest inflammatory response (fig. 1), 
has ow viscosity, and passes readily through microcatheters. 


Mocels 


A plastic and glass device (fig. 2) was designed with a rubber- 
capoed b ind loop to allow the catheter to be placed within the 
system using the Seldinger technique. The study segment was 
usually made of cadaver vessel. A heart pump provided pulsatile 
flow. ard a downstream reservoir allowed de:ermination of the 
amount of IBCA lost through the shunt. With this model we 
assembied the appropriate adapters and tubings which would 
keep the system perfused with heparinized saline, yet still allow 
manipulation of the balloon microcatheter and coaxial catheter. 

After encouraging preliminary experience with this model, a 
ma formation in animal subjects was created with the most 
difficuli therapeutic characteristics. A short-segment high-flow 
artericvenous fistula was made from a canine carotid artery to 
the adjacent external jugular vein (fig. 3). The 19 shunts created 
remaimead patent in all but two animals. B'ood flow through 
these waried from 450 to 1,350 ml/min, and all dogs developed 
cardiac enlargment. We hoped that successful occlusion of 
these righ flow fistulae would facilitate treatment of the slower 
flow abnormalities in man. 


Delivery system 


Eor ‘lexibility, inertness, and elasticity silicone catheters and 
balloons were used. Fabrication was relatively easy; the only 
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Fig. 1.—Artery occluded with tantalum-impregnated cyanoacrylate. 
Cyanoacrylate appears on H and E stains as refractile material. Irregular 
black clumps within are agglutinations of tantalum dust. Arterial wall 
Surrounding plug shows little inflammatory change. 


difficulty was the avoidance of a double lumen system. Until our 
development, flow-guided balloon-tipped catheters needed two 
lumens: one lumen inflated the balloon; the other delivered 
material distal to the balloon. But decreasing catheter lumen 
Size by one-half increases the resistance to flow through the 
catheter 16 times, and when microcatheters are used, a double 
lumen system carries a high penalty in terms of slow fluid 
delivery and balloon response. We solved that problem by 
developing a balloon with a calibrated leak at its tip [15]. A 
Single lumen could thus carry a fluid which first caused the 
balloon to inflate. Additional pressure by the operator then 
delivered contrast agent, adhesive, or drugs distal to the balloon 
tip (fig. 4). 

With this background and these tools, we began a cautious 
exploration of intracranial vessels. A no. 6 French Cordis sheath 
(501-606, Cordis Co.. Miami, Fla. 33137) was placed into the 
left femoral artery. (The axillary or carotid artery may be used 
but are less preferred.) Through the sheath a no. 5.8 French 
thin-wall catheter (P5.8-NT-100-P-NS-Q, Cook, Inc., Blooming- 
ton, Ind. 47401) was directed with fluoroscopic control into the 
appropriate cranial artery. A second no. 5 French catheter was 
placed into the Opposite groin and directed into the same 
cranial artery to allow localizing injections of contrast agent. 

Through the first catheter, the balloon microcatheter was 
Squirted into the intracranial circulation, the balloon inflated, 
and the final position determined fluoroscopically and with cut 
films. 


Results 


With our model of plastic tubes we worked out and 
assembled all of the necessary tubings, adapters, wires, 
and connectors used to make the system operational. 
Manipulating various catheters in such a model devel- 
oped proficiency, and allowed the team to learn under 
low stress conditions. 

In 17 dogs, 17 shunts were occluded simply by placing 
a straight catheter into the proximal shunt and injecting 
about 0.3-0.4 ml IBCA. Two dogs died within 2 days of 
treatment from embolization of polymer to the lungs with 
resultant acute cor pulmonale. Even though the other 
animals remained asymptomatic, IBCA was found in 
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pressure through study segment. Downstream reservoir is used to deter- 
mine how much polymer embolizes distally. (Reprinted with permission 


their pulmonary arteries at postmortem examination. 
The cyanoacrylate introduced slowly into rapidly flowing 
blood expanded. captured blood elements, and pro- 
duced particulate emboli far in excess of the expected 
quantity. It was obvious that a balloon was needed to 
stop flow during cyanoacrylate deposition. 

In humans, we found that the balloon microcatheter 
passed through the carotid Siphon and into third- and 
fourth-order intracranial branches and allowed sufficient 
flow rates for satisfactory superselective angiography. 
Passage into the posterior cerebral arteries by a femoral- 
vertebral artery approach was accomplished as well. We 
have not found these angiograms to be of clinical diag- 
nostic utility yet, except for the precise localization of 
the balloon prior to adhesive deposition (fig. 5). 

As expected, we found that neurologic deficits could 
be readily produced in patients. These have been tran- 
Sient except for one permanent stroke (described later). 
These temporary ischemic strokes appear gradually, 
generally after about 20-30 sec of occlusion by the 
balloon. They clear after balloon deflation or removal in 
another 20-30 sec. 

Surprisingly, some deficits were produced within sec- 
onds of injection of the microcatheter or balloon infla- 
tion. These also cleared rapidly. Inadvertent entry into 
the posterior inferior cerebellar artery of one patient 
produced an immediate tonic movement of the head to 
that side, with striking left lateral nystagnus and a feeling 
of panic (in both patient and angiographer). Injection of 
contrast agent in another patient'S posterior inferior 
cerebellar artery, also inadvertent, caused the patient to 
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Fig. 3.—Dog 21-331. A, Short seg- 
ment shunt(s) created between carotid 
artery (C) and external jugular vein 
(JV). Contrast agent is dilute, and 
does not fill small branches of external 
carotid artery. B, Small catheter was 
placed coaxially at orifice of fistula 
and tantalum-impregnated isobutyl-2 
cyanoacrylate was deposited com- 
pletely occluding flow. C, Closure of 
shunt and good filling of carotid artery 
radicals. 


feel impending death but was without focal neurologic 
deficit and cleared quickly. 

We have not found it possible to predict functional 
loss from the occlusion of a specific artery except ina 
general way. The branches of the middle cerebral artery 
seem to vary considerably in their functional distribution. 
We were not able to detect spasm caused by the micro- 
catheter, nor were any of these thin-walled feeding 
vessels ruptured. 

The balloon was placed in arteries supplying spinal 
cord arteriovenous malformations in three patients (fig. 
6). Perfusing the feeder for 10 min with contrast agent 
gave some idea of the likelihood of causing permanent 
neurologic deficit and was performed as a provocative 
test in both the spinal and intracranial patients. 

Treatment of intracranial arteriovenous malformations 
has been successful in part, but no complete cure has 
resulted. However, palliation of signs and symptoms has 
been encouraging. Our longest follow-up is 3'/ years: 
that patient had two subarachnoid hemorrhages and 
complained of roaring in her ears. Occlusion of the left 
posterior cerebral artery feeders stopped the painful 
noise. (She died from a pelvic malignancy and no au- 
topsy was performed.) To date we have injected more 
than 85 balloons into the central nervous system of 25 
patients. Cyanoacrylate has been deposited 28 times 
either as presurgical or primary treatment of arteriove- 
nous malformations and fistulae. These include two 
iatrogenic and one traumatic carotid cavernous fistulae 
with preservation of flow through the internal carotid 
artery. Those patients remain asymptomatic. A detailed 
report of these patients is the subject of a paper in prepa- 
ration. 

Even with large fistulae and shunts only 0.2-0.4 ml of 
cyanoacrylate is needed for one treatment. 
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Fag. 4 —Calibrated-leak balloon microcatheter. A, Uninflated, widest 
diameter cf balloon is 1 mm. B, Balloon may be inflated to allow it to be 
flow directed. C, With greater pressure, liquid squirts through calibrated 
lea- placed at reinforced tip. (Reprinted with permission from [15].) 


Complications 


One profound parietal stroke occurred during the 
provocative test perfusion of a temporal arteriovenous 
malformation with contrast agent. Recovery of this pa- 
tient was not complete, as he had persisting parietal 
signs and slight weakness. The cause of his stroke iS 
urclear but will be commented upon in the discussion. 

Three catheters were glued in place. None of these 
hzve-caused further symptoms. One was removed 2 days 
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dale and sella are outlined. Microcatheter (open arrows) and balloon (closed arrow) are visible. Inflation of balloon causes 


blood flow to carry it through carotid siphon. B, Balloon carried into branches of middle cerebral artery. 
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Fig. 6.—A, Short segment arteriovenous malformation between verte- 
bral artery and vessels about cord. Vertebral artery (open arrows); fistula 
(closed arrow). Treatment was carried out in three stages. After first two, 
there was little apparent change in flow through fistula, and procedure 
was considered a failure. Futher deterioration of neurologic status 
prompted third attempt. B, After last treatment, flow through malforma- 
tion has slowed considerably. Patient subsequently had lesion removed 
surgically. 


later by percutaneous techniques; another was partially 
removed percutaneously and still remains within that 
patient's patent internal carotid and middle cerebral 


arteries. The patient continues to do well and returns 
periodically for follow-up angiography. A third catheter 
was removed from a middle cerebral artery branch dur- 
ing subsequent surgical excision of his arteriovenous 
malformation. 

There has been neither infection nor other discernible 
problem associated with this treatment. We have found 
no evidence of embolization to the lungs on postproce- 
dural follow-up chest films or lung scans done on the 
last six patients. 

One of the patients treated for carotid cavernous 
fistula had a seizure 2 weeks after polymer deposition. 
Films showed cyanoacrylate in at least three branches of 
her middle cerebral artery. She has been asymptomatic 
since. 


Discussion 


Isobutyl-2 cyanoacrylate is a reasonable but not an 
idea! polymer. It isa powerful adhesive and sets quickly. 
Special care must be taken not to glue the catheter in 
place. Experience has shown that the catheter must be 
lubricated with an inert silicone grease (Dow-Corning 
Stopcock grease, Fisher Scientific, Pittsburgh, Penn.) 
before its introduction and removed quickly after injec- 
tion. IBCA is not an approved drug and one must have 
federal permission before using it in humans. 


Models 


Although the models are tedious to construct, they 
Provide the only way to develop the necessary teamwork 
and proficiency to use this adhesive. The deposition of 
adhesive intracranially is a formidable undertaking and 
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is truly a team effort. We found the animal practice 
invaluable. 


Delivery System 


The balloon catheter made of silicone is inert, flexible, 
and has allowed exploration of arteries throughout the 
body that previously have been difficult to catheterize. 
Even the intracranial arteries seem to tolerate this system 
well, and no spasm has been noted about the catheter 
tip. No vessel has been inadvertently ruptured by its use. 
even though arteries supplying intracranial arteriove- 
nous malformations are thin walled. The delivery system 
introduces the microcatheter in only a few seconds. It is 
so rapid that if the microcatheter does not enter the 
desired vessel immediately, rather than expending time 
and effort to advance it, we remove it and replace it with 
another. Complete details concerning its introduction 
and use have been reported (16]. 

The system may be used to correlate blood flow and 
anatomic function, to perform superselective pharma- 
coangiography and to study regional blood flow. Our 
studies in these areas are primitive, as we have been 
concerned primarily with avoiding injury to the patient. 
The production of acute neurologic deficits was stressful 
to the team. That these deficits appeared after about 30 
sec of occlusion was disturbing but expected; their 
resolution in another 30 sec was a relief. We were 
surprised by ischemic deficits which developed in some 
patients almost instantly after occlusion of a particular 
vessel. Apparently there are portions of the brain which 
have no reserve before decreased function appears, Or, 
less likely, there is a rapidly reversible toxic affect of the 
contrast agent. 

We do not suggest that this system of catheter therapy 
is ideal. The polymer hardens So rapidly that it is some- 
times not possible to get the desired penetration of 
cyanoacrylate into the arteriovenous malformation, and 
the intravascular cast is not always complete. Fortu- 
nately it is possible to delay polymerization; a modifica- 
tion to do this is the subject of a subsequent report [17]. 
However, rapid polymerization of IBCA is valuable in 
treating short segment shunts and carotid cavernous 
fistulae. The polymer has also been useful for the pallia- 
tion of patients with inoperable arteriovenous malforma- 
tions. These patients have had no progression of their 
symptoms and have actually improved. 

One specific indication for polymer embolization may 
be emphasized: surgical candidates with angiomas Sup- 
plied by both the posterior cerebral and middle cerebral 
arteries may benefit from preoperative cyanoacrylate 
occlusion of the deep posterior cerebral feeders, a pro- 
cedure which is not difficult. Subsequently, the surgeon 
may control the middle cerebral opercular branches with 
direct vision with no concern about the deep supply. 

We do suggest one caution: our experience has shown 
that rapid total occlusion of blood supply to a large 
arteriovenous malformation may lead to cerebral edema. 
Presumably the normal ‘ntracranial vessels have lost, at 
least temporarily, their normal homeostatic responses. 
Sudden correction of the intracranial shunt presents 
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these vessels with a large pressure load and cerebral 
edema results. We routinely prepare all patients with 
dexamethasone (24 mg orally in divided doses the day 
before the treatment, 12 mg orally the morning of the 
treatment, and 24 mg/day for the next 3-4 days) and do 
the occlusions in a minimum of two stages. 


Complications 


That there were few complications reflects not basic 
simplicity and safety of the procedure, but that we 
selected our patients with great care and attempted 
cyanoacry ate occlusion on only a few of them. 

Our major complication was a profound parietal lobe 
stroke during manipulation of the microcatheter in the 
middle temporal lobe branches. On reconsideration, we 
believe we either damaged the internal carotid artery 
with the cuter coaxial catheter or perfused the coaxial 
catheter poorly during the procedure. We now take great 
care nct to introduce the polyethylene catheter much 
higher than C2 and use constant infusion of heparinized 
saline to keep the coaxial catheter free of clot. 

Since cyanoacrylate is a powerful adhesive, it is no 
surprise that three catheters were glued in place. This 
likelihood is lessened by placing an inert silicone grease 
on the catheter tip before its introduction and watching 
carefully with fluoroscopy for the placement of the cy- 
anoacrylate. When there is no more forward progression 
of the tantalum-impregnated cyanoacrylate, the balloon 
is quickly deflated and removed. 


Finally, we suggest that the visceral angiographer may 
have more use for this system than the neuroangiogra- 
pher. We have done only a few abdominal cases, but 
have found this system of occlusive therapy much easier 
to use in the abdominal vessels than in the brain. We 
have used it to occlude renal arteries supplying hyper- 
nephromas and have treated successfully one renal ar- 
teriovenous fistula [18]. 

Explcration of the intracranial vessels is a formidable 
undertaking. The brain is an unforgiving organ and the 
production of stroke is not only disabling to the patient 
but traumatic to the radiologist unaccustomed to doing 
high risk procedures. The introduction of a catheter for 
therapeutic rather than diagnostic purposes is a depar- 
ture from his usual mental set. Whether that departure 
turns out to be good for patients will depend on how well 
the radiologist is prepared with the skills required and 
for the risks involved. 
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CT Detection of Demyelinated Plaques in Multiple Sclerosis 


VICTOR M. HAUGHTON,’ KHANG-CHENG HO, 


CT images and anatomic slices of two brains containing 
numerous demyelinated plaques were correlated. Demyeli- 
nated plaques smaller than 0.7 cm were not detected by CT. 
Some larger plaques were misinterpreted as normal struc- 
tures. These and other considerations suggest that chronic 
cerebral demyelination cannot be excluded by negative non- 
enhanced CT scan. 


Computed tomography (CT) demonstrates focal abnor- 
malities in one-third of patients with clinically diagnosed 
multiple sclerosis [1-11]. In two-thirds of these patients, 
cerebral demyelinated plaques are either not present, 
isodense. too small for resolution, or not recognized by 
the radiologist reviewing the images. To determine what 
factors affect CT detection of demyelinated plaques, we 
correlated CT and anatomic findings in brains from two 
cadavers with multiple sclerosis. 





| Fig. 1. — Brain with numerous demyelinated plaques, A, Plaques iden- 
tified on CT image (arrows). B, Plaques evident on anatomic specimen, 
but not in CT image (arrowheads). 
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Materials and Methods 


The brains of two cadavers with a clinical diagnosis of 
multiple sclerosis were removed and immediately placed in a 
polyethylene container filled with physiologic saline. Air within 
the brain-or container was extracted [12] and the container was 
placed in the head holder of a General Electric CT/T 8800 
scanner. Consecutive CT sections were made at 5 mm intervals 
parallel to the base of the brain. Technical factors included a 5 
mm cut thickness, 9.6 sec scan time, 600 mA, and 120 Kv. Three 
radiologists studied the display console and hard copy images, 
and tried tc identify the location and size of any low attenuation 
abnormality. 

The brains were subsequently fixed and sectioned with an 
electric slicer into 5 mm thick axial sections parallel to the base 
of the brain. The pathologist then identified tne location anc 
size of each demyelinated plaque visible on the surface of the 
sections and the pathologically identified lesions were corre- 
lated with those identified radiographically. Tc compare these 
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TABLE 1 
CT-Detected Demyelinated Plaques 


Lesion Size (cm) Location Detection* 


Brain 1 (of 31 lesions): 
SION D B. cocoa biini? Paraventricular 


Co 
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LOBO Lecce dade a a; Epiventricular 
ib rct PUDOREM Paraventricular 
WAP X0 B. orlunoiiinte lli Subcortical 


* Number of radiologists (of three) who detected demyelinated plaques or to 
plaques detected retrospectively (R). 
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observations with in vivo imaging, attenuation numbers of the 
demyelinated plaques in the cadaver brain images and in 
patients with presumed multiple sclerosis were measured with 
a region-of-interest cursor. 


Results 


In the first brain, 31 demyelinated plaques were found 
(table 1). Five of these plaques, all larger than 1.0 cm. 
were initially detected by one or more of the radiologists. 
Six additional lesions 1.6-3.2 cm in greatest diameter 
and located immediately adjacent to the ventricle, were 
detected only after the anatomic Specimens and the CT 
images were compared (fig. 1). The remaining 20 lesions. 
0.2-1.6 cm in greatest diameter. were not detected 
prospectively or retrospectively. All lesions in this brain 
were paraventricular (near the ventricle) or epiventricular 
(over the ventricle). 

In the second brain, 39 demyelinated plaques were 
found on pathologic examination. Only three of these 
plaques, 0.6-1.4 cm in greatest diameter, were detected 
in the CT images (table 1). The other 36 lesions, all less 
than 1 cm in diameter, were missed by CT scanning both 
prospectively and retrospectively. Of the 39 plaques in 
brain 2, 36 were paraventricular. 

Pathologic examination showed the plaques in both 
brains to be old, except for two plaques that were 
undergoing organization. The two largest demyelinated 
plaques in the first brain had average attenuation num- 
bers of 27.2 and 23.6 units (table 2, fig. 2). A living 
patient with multiple sclerosis (fig. 3) had plaques mea- 
suring 16-25 units. Attenuation of white matter in ca- 
daver brains averaged 35.3 units compared to 32.6 units 
in the living patient with multiple sclerosis. 


Discussion 


CT-detected abnormalities in multiple sclerosis pa- 
tients include: (1) nonspecific findings such as atrophy 
[1, 3, 9]; (2) transient focal contrast-enhancing or low- 
density lesions [2, 5, 6, 8-10]; and (3) chronic low 
attenuation lesions without contrast enhancement [3, 5, 
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TABLE 2 
Attenuation in Brain No. 1 


Attenuation Area 


No SD (cm?) 
Lesion: 
Area T nu p; 2.4 0.30 
Area 2... ous. 23.6 2.8 0.44 
Gray matter: 
Area 1 2. s 43.8 3.8 0.43 
ld Zo 45.0 2.6 0.39 
White matter 
nem o. 5o 34.8 2.4 1.68 
ArGB2 eins 35.8 2.4 1.47 





Fig. 2.—Two regions of gray matter, two regions of 
white matter, and two regions of demyelinated plaque 
in which average attenuation coefficients were mea- 
sured. 





Fig. 3.—Attenuation in periventricular low density 
lesions (arrows) measured 16-23 units in patient with 
presumed disseminated sclerosis. 


11]. The third abnormality, presumably an organized 
demyelinated plaque, is the Subject of this study. 

The Resolving capacity of the scanner affects detec- 
tion of small low-contrast lesions, such as demyelinated 
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plaques. A 3 mm diameter cylindrical phantom differing 
by 5 units from the surrcunding substance may be 
detected in a CT/T 8800 tomographic slice obtained 
perpendicular to the cylinder [13]. However, a 3 mm 
chronic demyelinated plague differing from cerebral 
white matter by 5 units is not distinguished in the same 
scanner. In fact, plaques smaller than 7 mm were not 
detected in vitro. These undetected  demyelinated 
plaques are probably hypodense (since their pathologic 
and histologic appearance is identical to the larger 
hypodense plaques), yet presumably they are not de- 
tected by CT because of irregular, rounded margins that 
result in partial volume averaging. Whether xenon con- 
trast enhancement of cerebral white matter permits more 
accurate detection of these plaques is under investiga- 
tion [14, 15]). 

Plaques larger than 7 mm are sometimes disregarded 
on a CT scan if they simulate normal structures. Paraven- 
tricular plaques in the occipital lobe may simulate occip- 
ital horn, and plaques in the corpus callosum may 
simulate lateral ventricle; confluent paraventricular le- 
sions may appear as enlargement of the ventricle; sub- 
cortical lesions may simulate sulci or fissures, or when 
detected as an abnormality on CT may suggest infarct 
rather than a demyelinating process. 

The study would have been more valuable if the brains 
had also been scanned when living. However, differ- 
ences in CT appearance between cadaver and living 
brains are mainly related to the cortex. The attenuation 
numbers of cadaver white matter and demyelinated 
plaques agree well with in vivo measurements by the 
same scanner and with published data [16]. We conclude 
that the minimum size of chronic cerebral demyelinated 
plaques detectable with the CT techniques we used is 7 
mm, and that plaques larger than 7 mm may be missed 
when they simulate a normal structure. Therefore, cere- 
bral involvement cannot be ruled out in a patient with 
presumed demyelination, even though the CT scan is 
negative. 
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Computed Tomography of Intracerebral Leukemic Masses 


LYLE R. WENDLING,’ LAURENCE D. CROMWELL.? AND RICHARD E. LATCHAW* 


Five patients with differing types of leukemia had clinical Neuropathologic examination demonstrated solid sheets of leu- 
symptoms of a localized intracerebral leukemic mass. Com- kemic cells infiltrating the region of the left putamen and globus 
puted tomography (CT) demonstrated a mass of equal or pallidus. 

increased density relative to normal brain; a zone of surround- 

ing edema was variable. In each case, the mass showed Case 2 


evidence of relatively uniform contrast enhancement. CT ap- J. B., a 29-year-old woman, had a sore throat that did not re- 
pearance of leukemic masses is consistent and quite different spond to antibiotics. White blood cell count was 250.000/mm? 
from the findings in other central nervous system complica- Bone marrow examination showed cell forms typical of acute 
tions of leukemia and its aggressive treatment. myelogenous leukemia. After treatment with a modification of 


the chemotherapy protocol developed by Glucksberg et al. [6], 
Until recently, the central nervous system was the site of she had & prompt remission and was maintained with multiple 
frequent relapse in leukemic patients in hematologic €9Ur$es of "consolidation" chemotherapy. 
remission. This was especially true for childhood acute The patient was still considered in remission 2 years later 
lymphocytic leukemia, in which 50% of initial relapses when she complained of increasingly severe headaches, vomit- 
occurred in the central nervous system 1, 2]. introduc ing, dizziness, and staggering gait. Physical examination dem- 


ti E ch th t | hich included h onstrated numerous focal neurologic signs that pointed to a 
ion of chemotherapy protoco s, which included prophy” mass in the left cerebellar hemisphere. Lumbar puncture was 


lactic central nervous system irradiation and intrathecal unremarkable, and routine analysis of the spinal fluid showed 
methotrexate, has reduced -he incidence of central nerv- no abnorma cells. CT scan (fig. 2) demonstrated a large left 
ous system relapse to 5%-10% for acute lymphocytic cerebello pontine mass which enhanced uniformly with contrast 
leukemia [3, 4]. In this type of recurrence, usually mani- material. Angiography revealed an avascular mass lesion. At 


fested as infiltration of the leptomeninges with sheets of posterior fossa craniotomy an intrinsic left cerebellar hemi- 
leukemic cells, frank intracerebral mass resulted only spheric mass lesion was removed. Pathologic examination 
infrequently [5]. This report deals with five patients with confirmec the presence of the leukemic mass. After postopera- 


intracerebral leukemic masses examined by computed tive treatment of 2,400 rad in combination with intrathecal 
tomography (CT) methotrexate, the patient has improved clinically. 


Case 3 
Case Reports l . 
T. B., a 3-year-old girl, was diagnosed as having acute 
Case 1 lymphoblastic leukemia. Chemotherapy treatment: showed good 


R. R., a 74-year-old white man, had watery diarrhea, anorexia. results, but over the next 6 years she was hospitalized on 
weakness. and diaphoresis for 2 weeks. White blood cell coun: several occasions for recurrent episodes of central nervous 


was 15.000/mm? and blood smear demonstrated polychroma- system leukemia. Four years after diagnosis, she was treated 
tophilia, nucleated red blood cells and highly atypical lympho- with radiation calculated at 2,300 rad in a midplane dose, and 
cytes. Hemoglobin was 11.7 g/100 ml and hematocrit 3696. was givenemultiple doses of intrathecal methotrexate. 

Diagnosis of acute lymphoblastic leukemia was made on a bone Almost 3 years later, she developed severe headaches, leth- 
marrow biopsy. Treatment wich cytoxin and prednisone pro- — 8'9Y.8 right nemiparesis, and decreasing vision in the right eye. 


duced prompt remission. After induction, he was placed or With stercid treatment, she gradually improved over the next 2 
maintenance chemotherapy and was seen as an outpatient. A weeks, ard neurologic examination at hospitalization was nor- 
year later, he was readmitted in apparent hematologic remissior mal. Analysis of cerebrospinal fluid obtained from a spinal 
because of a change in mental status. Neurologic consultation Puncture revealed 200 abnormal lymphocytes per high power 
revealed weakness, lethargy, and confusion, but there were nc. field. CT scan (fig. 3) demonstrated a mass of increased density 


lateralizing signs. White blood cell count this time was 3,800/ in the right cerebellar hemisphere that displaced the fourth 
mm*: hemoglobin was 9.6 g/1C0 ml and hematocrit was 28.196. ventricle to the left and resulted in an obstructive hydrocepha- 
Over the next several days he had several fever spikes anc lus. There-was uniform enhancement of the mass. Angiography 
became more confused and disoriented. CT scan (fig. 1) dem- confirmec the presence of an avascular rightside cerebellar 
onstrated an irregular area of slightly increased density in the lesion. Craniotomy and neurohistopathologic examination con- 
left basal ganglia region adjacent to the anterior horn of the left firmed the presence of a leukemic mass. 

lateral ventricle. Enhancement was uniform after administration 

of contrast material. The patient was subsequently comatose Case 4 

and died 14 days after admission. Lymphoblastic leukemia C. J., a 21-year-old man, was diagnosed with acute Iympho- 
infiltrating multiple organ systems was revealed at autopsy. cytic leukemia. Analysis of cerebrospinal fluid 2 years later 
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Fig. 1.—A, Unenhanced scan. Irregular area of increased density in 
left basal ganglia region (arrow). B, Uniform enhancement of leukemic 
mass after administration of contrast material (arrow ). 





Fig. 2.—A, Unenhanced scan. Mass lesion in left cerebellar hemi- 
sphere (arrow). B, Cerebellar hemispheric mass enhances after adminis- 
tration of contrast material (arrow). 


demonstrated abnormal cells. He was treated with radiation 
therapy combined with intrathecal methotrexate. After 15 
months, he complained of bitemporal headaches and visual 
blurring, and a left homonymous hemianopsia was found. No 
abnormal cells were found on cytocentrifuge examination of the 
cerebrospinal fluid. Radionuclide brain scan was positive in the 
right parietooccipital area, but CT scan at the same time was 
normal. Angiography demonstrated irregular vessels with early 
draining veins in the right parietooccipital area. The patient 
seemed to improve with repeated intrathecal methotrexate 
therapy. Three lumbar punctures were performed 1 month 
later and, although Suspicious, cytocentrifuge examination of 
the cerebrospinal fluid was not definitely positive for leukemic 
cells. 

The next month, the patient again complained of blurred 
vision and was admitted for placement of an Ommaya reservoir. 
CT scan (fig. 4) demonstrated an isodense right parietooccipital 
mass lesion with a surrounding zone of edema and there was 
uniform contrast enhancement. At craniotomy, a greenish mass 
extending 5-10 mm deep to the cortex was removed and 
histopathologic examination demonstrated extension of leu- 
kemic tissue into the brain parenchyma. The Ommaya reservoir 
was tapped several times after surgery, and in each case 
cerebrospinal fluid was positive for leukemic cells. The patient 
was treated with further radiation therapy and intraventricular 
methotrexate, but he died 2 months after surgery. 





Fig. 3.—A, Area of increased density in right cerebellar hemisphere 
(arrow) with displacement of fourth ventricle from right to left. B, Mass 
enhances uniformly (arrow). 





Fig. 4. —A, Isodense right parietooccipital mass lesion with surround- 


ing zone of edema (arrow). B, Isodense mass enhances uniformly 
(arrow). (Reprinted with permission from [7].) 


Case 5 


D. P., a 4-year-old boy, was diagnosed with acute lymphocytic 
leukemia. Remission was induced by a combination of vincris- 
tine, prednisone, and asparaginase. Maintenance chemother- 
apy consisted of 6-mercaptopurine and methotrexate. Neither 
prophylactic intrathecal methotrexate nor craniospinal radiation 
were given. 

His first episode of central nervous system leukemia occurred 
1 year later and was treated with cranial irradiation (total dose 
3,000 rad) and 4 doses of intrathecal methotrexate. During a 
second episode of central nervous system leukemia 9 months 
after the first, he was referred to Children's Orthopedic Hospital 
in Seattle, Washington for placement of an Ommaya reservoir. 
He received intraventricular methotrexate every 4 weeks for 2 
years. 

Four months after end of treatment, he suffered his first bone 
marrow relapse and five-drug therapy was reinduced: mainte- 
nance chemotherapy consisted of methotrexate, vincristine and 
asparaginase. A third central nervous system relapse 4 months 
later was treated with intraventricular doses of methotrexate. 
After another 4 months, he developed truncal ataxia. bifrontal 
headaches, intermittent obtundation, nystagmus, and a seizure- 
like episode. CT scan (figs. 5A and 5B) demonstrated a posterior 
fossa mass with uniform enhancement. Cranial irradiation to 
1,200 rad, in addition to dexamethasone and multiple taps of 
his Ommaya reservoir to reduce cerebrospinal fluid pressure, 
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was given. Cytocentrifuge examination of the cerebrospinal 
fluid was positive, even though the unspun specimen contained 
only five white cells per high power field. The patient improved 
quite promptly with his radiation therapy and was clinically well 
within a week (fig. 5C). Shortly before bone marrow transplan- 
tation 2 months after CT, the patient received an additional 
1.000 rad of total body irradiation. Currently, the boy is doing 
well and there is no evidence of recurrent disease. 


Discussion 


Before effective chemotherapy protocols, leukemic 
involvement of the central nervous system was common, 
and fatal intracerebral hemorrhage frequently occurred 
in association with the blastic crisis. In 117 consecutive 
autopsy cases, Moore et al. [8] found leukemic infiltra- 
tion of the dura in 7096 of patients with acute lymphocyt c 
leukemia and in 5096 of patients with acute myelongen- 
ous leukemia. Death resulted from fatal intracerebral 
hemorrhage in 2096 of these patients, and from leukemic 
infiltrates in the arachnoid in 30%. 

Another autopsy series by Price and Johnson [5], after 
development of effective combined chemotherapy, 
showed 56% of patients with acute lymphocytic leukemia 
had leukemic infiltration of the arachnoid at autopsy. At 
that time, 50% of initial leukemic relapses occurred in 
the central nervous system. In response to this and other 
types of "sanctuary disease". more aggressive theraoy 
protocols for all types of leukemia have evolved. In tne 
case of acute lymphocytic leukemia, this now includes 
routine central nervous system prophylaxis with low 
dose cranial or craniospinal radiation therapy in comoi- 
nation with intrathecal methotrexate. 

Price and Johnson [5] detailed the pathophysiology of 
central nervous system leukemia. Infiltration of leukemic 
cells first appears in the walls of superficial arachnoidal 
veins. As the disease progresses, more extensive infiltra- 
tion of the arachnoid occurs until the cerebrospinal fluid 
channels are contaminated with leukemic cells. After the 
normal pia-glial membrane is destroyed, invasion of 
neural tissue eventually occurs. 

Leukemic infiltration of the arachnoid is manifestec in 
the central nervous system in a number of ways. Lau- 
kemic cells may fill the arachnoid space and cause 
hydrocephalus. More extensive arachnoid infiltration 
may result in venous compression and obstruction with 
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Fig. 5.—A, Area of increased den- 
sity in left cerebellar hemisphere dis- 
places fourth ventricle (arrow) from 
left to right. B, Coronal scan after 
intravenous injection of contrast ma- 
terial. Leukemic mass lesion inferior 
to tentorium (arrows). C. Follow-up 
scan after 1-week of radiation therapy. 
Fourth ventricle (arrow) returned to 
more normal location. Diminution in 
size of cerebellar mass lesion. 


secondarily increased intracranial pressure and occa- 
sionally venous infarction. Intracerebral hemorrhage 
may occur immediately adjacent to an area of extensive 
leukemic infiltrate or in a region of gram-negative bacte- 
rial arachnoid vasculopathy. Dural infiltration may result 
in either local mass effect or increased intracranial 
pressure. Invasion of neural tissue through a disrupted 
pia-glial membrane leads to the development of the 
intracerebral leukemic mass. 

Intracerebral leukemic masses seem to have a rela- 
tively consistent CT appearance. All of our patients 
demonstrated uniform enhancement of a mass equal or 
slightly greater in density than normal brain on precon- 
tras: study. A zone of adjacent edema was a variable 
finding independent of the leukemic cell type. However, 
Danzinger et al. [9] recently reported two cases of intra- 
cerebral leukemia with conflicting CT findings. In a 
patient with acute lymphocytic leukemia, a low attenua- 
tion mass enhanced with contrast material. Another 
patient with acute mylogenous leukemia had a mass of 
high attenuation that did not enhance. Gold and Latchaw 
(personal communication) also report a case of diffuse 
cortical and leptomeningeal leukemic infiltration in 
which the CT scan mimicked the CT appearance of 
"methotrexate leukoencephalopathy. 

In the appropriate clinical setting, we believe the CT 
appearance described here strongly suggests intracere- 
bral leukemia. Leukemic masses should be readily differ- 
entiabie from the large areas of decreased attentuation 
and irfrequent areas of enhancement seen with metho- 
trexate leukoencephalopathy [9-11]. Similarly, the large 
scalloped zones of decreased attenuation seen in the 
centrum semiovale in patients with progressive multifo- 
cal leukoencephalopathy [9, 12-14] should be readily 
distinguishable from a leukemic mass. CT examination 
of the leukemic patient with catastrophic hemorrhage 
woulc show a typical high attenuation coefficient lesion 
characteristic of an intracerebral hematoma. 

The CT appearance of leukemic mass of the posterior 
fossa seen in our patients could be confused with other 
lesions, notably acoustic neuroma [15, 16] and medullo- 
blastoma [17]; confusion with other posterior fossa 
masses seems unlikely. Similarily, a small percentage of 
basal ganglia or hemispheric primary neoplasms, as well 
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as meningioma and certain metastases, could appear 
similar to the leukemic masses in our patients. The CT 
findings described by Danziger et al. [9] for central 
nervous system leukemia could be easily confused with 
intracerebral hematoma, or any one of a variety of 
lesions resulting in areas of decreased attenuation that 
subsequently enhance after administration of contrast 
material. Further experience is needed to determine the 
frequency of this appearance versus the "typical" CT 
appearance in our patients. 

The work of Price and Johnson [5] provides little doubt 
that intracerebral leukemic masses are the secondary 
result of arachnoid leukemia. It has been well demon- 
strated that in most circumstances the combination of 
intrathecal methotrexate and whole brain irradiation ef- 
fectively eradicates leukemic cells in the central nervous 
System sanctuary [3, 4]. However. in certain instances 
local obliteration of portions of the arachnoid space may 
effectively isolate foci of leukemia from the therapeutic 
agent. Blasberg et al. [18] demonstrated that, at a dis- 
tance of 3.2 mm from the brain surface, the concentra- 
tion of methotrexate is only 1% that of the cerebrospinal 
fluid. This may partially explain why three of our patients 
developed progressive enlargement of an intracerebral 
mass in the face of ongoing intrathecal or intraventricu- 
lar methotrexate therapy. Indeed, in case 5, intraventric- 
ular methotrexate may not have even reached the sub- 
arachnoid space in the posterior fossa because of 
aqueductal obstruction produced by the mass. 

Cytocentrifuge examination of the cerebrospinal fluid 
has been the standard method of diagnosing central 
nervous system leukemia. In this series only two of the 
four patients studied in this manner (case 1 did not 
undergo lumbar puncture) had positive cerebrospinal 
fluid examinations for leukemic cells. Case 2 had no 
abnormal cells in the cerebrospinal fluid, while case 4 
had multiple suspicious but not diagnostic centrifuge 
examinations. Case 5 had only a few cells on routine 
examination; however, cytocentrifuge study was positive 
for leukemic cells. This implies that if lumbar puncture is 
done when CT suggests obstructive hydrocephalus and 
an intracranial mass, one should be wary of the occur- 
rence of "false negative" cerebrospinal fluid for leu- 
kemic cells. 

While only limited conclusions can be drawn from our 
small series of patients, it seems that the five patients 
discussed here demonstrate a fairly consistent CT ap- 
pearance of intracerebral leukemic mass. This appear- 
ance in association with confirmatory cytocentrifuge 
examination of the cerebrospinal fluid specimen resulted 
in a presumptive diagnosis of leukemic mass in our case 
9. The remarkable response to radiation therapy made 
surgical intervention unnecessary. The neuroradiologist 
and attending physician should be aware of the atypical 
cases discussed, as well as the possibility of a false 
negative cerebrospinal fluid analysis for leukemic cells. 
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Unsuspected Aortic Dissection: The Chronic «Healed" Dissection 


MARJORIE A. AMBOS,' MURRAY ROTHBERG, RICHARD S. LEFLEUR, SYDNE WEINER, 
AND DOROTHY I. McCAULEY 


Of all aortic dissections, 10% are chronic. Typically they 
arise distal to the left subclavian artery and have reentry 
points into the true lumen. Pain may be minimal or absent and 
patients often present with cardiac failure. Chronic dissec- 
tions are more likely to appear radiographically as athero- 
sclerotic aneurysms on a chest film than are acute dissec- 
tions. Four cases of chronic dissections found incidentally 
during angiography are presented. 


Aortic dissections typical'y present as acute catastrophic 
events. Patients may have sudden tearing chest pain and 
loss of pulses, and may rapidly go into shock. Angiogra- 
phy is performed in order to confirm the clinical impres- 
sion, and to show the location and extent of the dissec- 
tion. However what is well known in the medical litera- 
ture, but has not been adequately stressed in the radio- 
logic literature is that approximately 10% of aortic dis- 
sections are chronic (i.e., the patient has survived more 
than 6 weeks). Chronic dissections often have findings 
different from acute ones. Congestive heart failure and 
minimal or atypical pain are the commonest presenta- 
tions [1. 2]. Chronic dissections may even be discovered 
incidentally during angicgraphy, surgery, or autopsy. Of 
the last 15 aortic dissections studied by angiography at 
our institution, four (27%) were found during arteriog- 
raphy done for other madical reasons. This paper pre- 
sents these four cases and discusses the clinical and 
radiographic findings In chronic aortic dissections. 


Case Reports 
Case 1 


A 62-year-old man was admitted with a 2 year history of 
microscopic hematuria. Eight months earlier he had a suprapu- 
bic prostatectomy for benign prostatic hypertrophy. He denied 
any thoracic or abdominal pain, dyspnea, or orthopnea. For 
several years before admission, he had mild hypertension which 
was controlled with diuretics. Physical examination revealed a 
blood pressure of 140/70 and equal pulses in all extremities. No 
cardiac murmurs were heard. Pertinent laboratory findings 
included blood urea nitrogen, 22 mg/100 ml; creatinine, 0.9; 
and +1 proteinuria. Admission chest radiography showed left 
ventricular enlargement and a tortuous descending aorta (fig. 
1A). 

Intravenous urography was normal. as was ultrasound of the 
kidneys. Angiography was then done to rule out a small renal 
tumor or an arteriovenous malformation as the cause of the 
persistent microscopic hematuria. A DeBakey type Ill aortic 
dissection was found with a reentry pointin the abdominal aorta 
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(fig. 1B). Subsequent work-up led to the diagnosis of focal 
glomerulonephritis as the cause of the hematuria. 


Case 2 


A 54-year-old man was admitted for angiography to rule out a 
renal artery lesion as the cause of hypertension. The hyperten- 
sion, which he had had for 10 years, had recently become 
increasingly difficult to control with medication. Angiograpny 
done elsewhere 4 months before this admission was reported 
as showing renovascular disease (films not available for review). 
The patient denied having any chest or abdominal pain or 
dyspnea at present; however, 8 months before this admission, 
he had a documented myocardial infarction. His blood pressure 
on admission was 190/110; all pulses were present and equal. 
Blood urea nitrogen was 26 mg/100 ml and creatinine, 2.4. 
Chest radiography showed an 8 cm aneurysm of the descending 
thoracic aorta and left ventricular prominence. A DeBakey type 
Ill aortic dissection extending distally to the iliac arteries was 
discovered during angiography (fig. 2). It was felt that surgery 
was not ndicated and the patient was discharged on antihyper- 
tensive medication. Renin studies were not performed. 

Comment. Primary systemic hypertension is found in 70%- 
85% of patients with aortic dissections and is the most common 
predisposing factor for this condition [2-4]. Sudden worsening 
of chronic hypertension has been reported in some patients 
when-they develop aortic dissections [5]. 


Case 3 


A 63-year-old man was followed for 5 years for a slowly 
enlarging, asymptomatic aneurysm of the thoracic aorta. It had 
originally been discovered on a routine chest radiography. No 
history of chest or abdominal pain was elicited; however, the 
patient was moderately hypertensive and had a history of mild 
congestive heart failure, treated with digoxin for the past Fi 
years. The admission blood pressure was 150/100 and pulses 
were equal bilaterally. A systolic ejection murmur was present, 
but mo diastolic murmur was heard. Admission chest radiogra- 
phy showed an 8 cm aneurysm of the descending thoracic 
aorta. There was a faint linear calcification in the wall of the 
aneurysm (fig. 3A). Overall cardiac size was normal. 

Angiography showed a diffuse aneurysm of the thoracic aorta 
with a DeBakey type III dissection extending into the abdominal 
aorta. The dissection involved the brachiocephalic vessels. 
Since the ascending aorta was not dissected, and since a 
dissection beginning within the arch itself was unlikely, the 
dissection presumably began distal to the left subclavian artery 
and ex:ended proximally (figs. 3B and 3C). A definite reentry 
point could not be seen (fig. 3D). It was felt that surgery was not 
indicated and the patient was discharged. 

Comment. Congestive heart failure may be the only symptom 
in patients with chronic aortic dissections, and rapidly worsen- 
ing *ailure may be the reason for angiography [6, 7]. In patients 
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Fig. 1.—Case 1. A, Left ventricu- 
lar prominence and tortuosity of de- 
scending thoracic aorta. B, Type Ill 
dissection with filing of both true 
and false lumen, and prominent in- 
timal stripe between them (arrows). 





. d 


Fig. 2.— Case 2. A, Ascending aorta well visualized down to level of aortic valve. No dissection. B, Dissection begins past origin of left subclavian 
artery. Prominent intimal flap (arrows). C, Good filling of both channels and visceral branches. Dissection extends into both iliac arteries. Intimal flap 
(arrows). Poor visualization of renal arteries; flow through them appears diminished. 
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Fig. 3.—Case 3. A, Aneurysm of descending thoracic aorta. Faint linear calcification in wall (arrow). Calcification is 4 mm from lateral aspect of 
aorta. B, Ascending aorta is normal. Dissection which began distal to origin of left subclavian artery has advanced proximally into arch and extended 
into origin of innominate artery (arrow); however, there is good flow of contrast into all brachiocephalic vessels. C, Both true and false lumen fill well. 
Intimal flap (arrow); narrowing of true channel by false channel. D, True lumen remains narrowed in abdominal aorta. Celiac, superior mesenteric, and 
right renal arteries fill from true lumen. Left kidney functions well, although left renal artery presumably fills from false lumen. 


who survive the acute dissection, death is often due to cardiac physical examination. An increase in the size of the aneurysm 
failure [8]. In a reported autopsy series of 30 dissections, 10% was noted 3 weeks before admission. There was no history of 
of the patients had presented with congestive failure [4]. chest or abdominal pain, but the patient had been moderately 
hypertensive for 6 years. Physical examination revealed a 7 cm 

Case 4 oulsatile mass in the lower abdomen. Blood pressure was 146/ 
A 58-year-old man was followed for 6 years for an asympto- 90 and pulses were equal. Chest radiography demonstrated a 


matic abdominal aortic aneurysm first discovered on routine diffuse aneurysm of the descending thoracic aorta and left 
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ventricular prominence (fig. 4A). Ultrasound confirmed the 
presence of an abdominal aortic aneurysm 7 cm in diameter. 
Angiography, done to determine the extent of the aneurysm, 
revealed a DeBakey type Ill dissection extending into the ab- 
dominal aorta (fig. 4B). Since the aneurysm was enlarging, it 
was resected. 


Discussion 


Aortic dissections generally present as acute and rap- 
idly fatal events. However, about 10% of dissections 
Survive more than 6 weeks and are then Classified as 
chronic. Chronic dissections have specific characteris- 
tics not commonly seen in acute (survival of less than 2 
weeks) or subacute (survival of 2-6 weeks) dissections 
[2, 9]. The most frequently used classification of aortic 
dissections is DeBakey's, according to location and 
extent. Type | dissections start in the ascending aorta 
and progress into the descending aorta. They may ex- 
tend into the abdominal aorta and lower extremity ves- 
sels. Type Il dissections are limited to the ascending 
aorta. Type IIl dissections begin past the origin of the left 
subclavian artery and extend for varying distances. 

While about two-thirds of aortic dissections are types | 
or Il, chronic dissections are overwhelmingly type III [3, 
10, 11]. All type Ill dissections have a greater chance of 
long-term survival, since they do not involve the brachi- 
ocephalic vessels and also are less likely to rupture into 
the pericardium [3]. Another aspect of chronic dissec- 
tions important for longer survival is that they have a 
reentry point(s) back into the true aortic lumen [12, 13]. 
The true aortic lumen is the original aortic channel, and 
the false lumen is the new channel formed by the 


Fig. 4.—Case 4. A, Fusiform 
aneurysm of descending thoracic 
aorta and left ventricular enlarge- 
ment. B, Very large false lumen 
markedly compresses true aorta lu- 
men. Intimal flap between two chan- 
nels (arrows). 


dissection of blood between intima and adventitia, usu- 
ally through the media [14]. 

In 1843, Peacock (cited in [1]) referred to the phenom- 
enon of reentry in aortic dissections as an "imperfect 
natural cure." It is because of the process of reentry that 
chronic dissections are referred to as "healed." Al- 
though the dissection still exists, the patient often be- 
comes asymptomatic with reentry into the true lumen 
[6]. In a series of 73 patients with dissections surviving 
more than 5 weeks, 90% had reentry points [8]. Wyman 
[9] found that 96% of patients without a reentry point 
died in less than 5 weeks, whereas only 2896 with a 
reentry point died in that time. 

Chronic dissections may be painless, well tolerated, 
and found incidentally [15, 16] with no history of an 
acute episode elicited, even retrospectively. Wood et al. 
[13] postulated that, in patients who have no pain, the 
dissection may have progressed slowly. Not infrequently 
in cases where an episode of chest pain did occur, a 
diagnosis of myocardial infarction was made D. 2]. 
When chronic dissections do become symptomatic, it is 
usually due to cardiac failure. Hirst et al. [2]. in a review 
of 505 cases of aortic dissection, of which 10% were 
chronic, listed congestive heart failures as the most 
common presentation of chronic dissection and stated 
that these patients with chronic dissections have a 4096 
incidence of the murmur of aortic insufficiency. The 
occurrence of these findings in chronic dissections is 
puzzling, since most of these cases are type Ill and do 
not involve the ascending aorta. The etiology of the 
aortic murmur in types | and Il also remains controversial 
[17]. It is important to stress that chronic dissections can 
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rupture, and cases of death from rupture as long as 19 
years after the dissections first occurred have been 
reported [7, 8, 18. 19]. 

Absent or unequal pulses are common in acute dissec- 
tions, but uncommon in chronic ones for two reasons. 
First, the chronic dissections are usually type Ill, and 
since they begin after the take-off of the brachiocephalic 
vessels there is no decrease in blood flow to the head or 
arms. Second, chronic dissections have reentry points 
distally and this allows sufficient blood to the lower 
extremities to equalize pulses [10]. Common points 
shared by acute and chronic dissections are that the 
major predisposing factor for both is primary systemic 
hypertension and that the dissection usually occurs in 
the fifth to seventh decade [1, 15. 20]. 

Chronic dissections may sometimes have distinctive 
radiographic characteristics. One sign of an acute dis- 
section is displacement of intimal calcification more than 
5-6 mm from the outer wall of the aorta [5, 21]. This is 
especially significant if a prior chest film shows the 
calcification more peripherally. However, in chronic dis- 
sections there may be calcification quite peripherally. 
Case 3 had a thin linear calcification only 4 mm from the 
most lateral portion of the aortic wall. It is presumed that 
with chronicity there is endothelialization of the false 
lumen with occasional calcification of the wall of this 
channel [22]. As with acute dissections, differentiation 
between the true and false lumen may be difficult; 
however, as with acute dissections, the channel that has 
slow flow of contrast, a posterolateral position in the 
descending and abdominal aorta and lack of filling of 
intercostal and lumbar arteries iS usually the false lumen 
[14]. 

Another radiographic distinction between acute and 
chronic dissections is related to the relation of aneurys- 
mal disease to the dissection. Although dissections are 
frequently referred to as dissecting aneurysms, in fact an 
aneurysm is usually not present. The true aortic channel 
is actually narrowed by the blood dissecting through the 
media [5, 14]. For this reason, although there may be 
widening of the mediastinum, the typical appearance of 
an atherosclerotic thoracic aneurysm is often not present 
in acute dissections. However, chronic aortic dissections 
often appear on the chest film as fusiform, athero- 
sclerotic aneurysms associated with a tortuous aorta. 
This was true in cases 2-4. In a series of 12 chronic 
dissections, one-third were in typical atherosclerotic 
aneurysms [7, 22]. 

The incidental discovery of aortic dissections at 
autopsy and surgery supports the concept that pro- 
longed survival in the disease is more common than 
previously appreciated [15, 23]. In a classic paper on 
aortic dissections, Shennan [1] found that 79 of 300 
cases were chronic; more recently, Slater and De Sanctis 
[23] reported four cases discovered during surgery for 
aortic valve disease. The increased use of angiography 
has also led to the incidental discovery of aortic dissec- 
tions [15]. It is therefore important for radiologists to 
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rememoer that not all dissections presert as acute epi- 
sodes, and that chronic aortic dissections do occur, may 
be asymptomatic, and may be found by chance during 
angiocraphy done for other problems. 
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Observer Variation in the Interpretation of Lower Limb Venograms 


M. S. F. McLACHLAN,’ J. G. THOMSON,” D. W. TAYLOR? MARY E. KELLY ? AND D. L. SACKETT? 


After agreeing on diagnostic criteria and after a pilot study, 
two experienced radiologists twice independently reviewed 40 
lower limb venograms performed by a standard technique in 
patients suspected or known to have venous thrombosis. The 
observers reviewed 20 examinations at a time, their analvsis 
requiring separate identification of 11 major veins. At each 
site observers stated whether thrombus was “absent,” 
"doubtful," “presumed,” or "definite," or declared "no opin- 
ion possible." They then rediscussed criteria of diagnosis 
and, using the same experimental design, examined another 
40 venograms. To correct for agreement expected by chance, 
data were analyzed by using the kappa statistic. In general, 
levels of agreement were higher than those reported for many 
other clinical and radiologic investigations, probably because 
of refinement of criteria after the pilot study. Nonetheless, 
observers disagreed about the probable presence or absence 
of thrombus at some site in the limb in about 1096 of examina- 
tions. Observer variation should be considered when venog- 
raphy is used as a reference standard to evaluate other 
methods of diagnosing thrombi. 


The value of lower limb venography in the diagnosis of 
thrombi is well recognized [1, 2]. It forms the standard 
with which other methods of investigating suspected 
venous thrombosis are compared [3, 4]. However, inter- 
pretation of venograms, as in other clinical investiga- 
tions [5], is subject to observer variation. This study 
examines the magnitude of variation between the inter- 
pretation of venograms by experienced observers, apply- 
ing uniform criteria, and assesses the effect of further 
discussion of diagnostic criteria during the course of the 
study. 

The simple calculation of percentage agreement can 
overestimate the extent of agreement, since some agree- 
ment will occur by chance. To correct for agreement 
expected by chance and also to permit statistical tests of 
the significance of observed differences in agreement, 
the data were analyzed by using the kappa statistic [5-9]. 


Materials and Methods 


The venograms used in this study were those of patients aged 
20-67 years (mean, 43) suspected or known to have lower limb 
venous thrombosis, by a modification of the technique of 
Rabinov and Paulin [1] and Thomas [2]. Water-soluble contrast 
agent was injected into a vein on the dorsum of the foot with 
the patient semiupright on a tilting fluoroscopic table. A tourni- 
quet was applied to the ankle of the limb being examined which 
was not weight-bearing. Each examination was assigned a 
unique random number and all patient identifying data were 
masked. 
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Radiographs were presented in random order to two radiolo- 
gists experienced in vascular radiology with particular interest 
and expertise in the interpretation of lower limb venograms. 
Each limb was assessed independently for the presence or 
absence of deep vein thrombosis without reference to appear- 
ances in the contralateral limb. Observers recorded their opin- 
ions with separate entries for the common and external iliac 
veins, the common and superficial femoral veins, the popliteal 
vein (defined as extending from the junction of peroneal and 
posterior tibial veins to 10 cm above the knee joint), and each 
trunk of the anterior and posterior tibial veins and of the 
peroneal vein. Since deep femoral and soleal veins frequently 
were not opacified, thrombosis in these veins was recorded 
only if it was confined to them. For each of these veins, 
observers stated whether deep vein thrombi were "definite," 
"presumed," "doubtful," or "absent," and expressed "no opin- 
ion possible" when the film was technically inadequate. These 
categories were defined as follows: 

Definite: One or more well defined filling defects in an 
otherwise well opacified vein, seen on more than one radio- 
graph. 

Presumed: Nonopacification of a vein, despite an adequately 
performed venogram, with definite thrombus at other sites. 
Anterior tibial veins, which a technically satisfactory venogram 
performed by this technique may fail to opacify [1]. were 
excepted. 

Doubtful: Less well defined filling defects, believed to be due 
to turbulence, but which could not with certainty be distin- 
guished from thrombi. 

Absent: Absence of any of the above findings. 

Nc opinion possible: Inadequate study, usually because of 
incomplete filling with contrast medium or because veins were 
obscured. 

These diagnostic criteria, methods of assessment, and the 
following study protocol were developed in a pilot study in 
which 53 venograms were independently assessed and then 
discussed by the two observers. The pilot study was undertaken 
to minimize differences of approach between the two observers, 
who worked in different institutions. The most important differ- 
ences of opinion that it uncovered concerned the adequacy of 
the exmainations and the degree of certainty with which abnor- 
mality could be excluded in the presence of small filling defects 
resulting from turbulence or admixture of unopacified blood. 
Recognition of the extent of these differences led to changes in 
the definition of categories; these changes were aimed at 
enceuraging greater uniformity. 

None of the 53 venograms was used for the subsequent 
definitive study, which documented both intraobserver and 
interobserver variation as follows. The venograms of 40 limbs 
(20 right, 20 left) were randomly grouped in batches of 10 and 
systematic combinations of two batches were distributed to the 
observers in a fashion which presented each limb for assess- 
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ment twice, without the observers knowing that this had oc- 
curred (series 1). First and second assessments were made at 
least 4 weeks apart to minimize the possibility that observers 
would remember their earlier assessments. All opinions were 
independently recorded, coded and analyzed, and the results 
presented to the observers. The diagnostic criteria were dis- 
cussed a second time and a second set of 40 venograms was 
examined according to the same protocol (series 2). 

Observer variation was analyzed in two ways for (1) calf veins, 
(2) proximal veins (including popliteal veins), and (3) the whole 
limb. First, to evaluate agreement over the full range of five 
possible interpretations, each venogram was coded according 
to the most serious opinion expressed at each of these three 
major anatomic sites. Opinions, in descending order of serious- 
ness, were: definite, presumed, doubtful. and absent deep vein 
thrombosis, and no opinion possible. For example, if both 
observers considered that definite thrombosis was present in 
the calf, this was regarded as agreement even when they 
differed about which vein was affected. Second, to reflect the 
treatment decisions made on the basis of venography, the range 
of possible interpretations was condensed into two categories, 
thrombosis present (combining the "definite" and presumed" 
interpretations) and absent (combining the "doubtful" and 
"absent" interpretations), for the calf, the proximal limb, and 
the limb as a whole. 

Agreement between observers (interobserver agreement) and 
between two observations by the same observer (intraobserver 
agreement) was calculated. The proportion of opinions that 
coincided was calculated and expressed as a percentage. Since 
this can overestimate the extent of agreement by failing to take 
account of agreement due to chance, data were also analyzed 
by using the kappa statistic. This analysis effectively excludes 
agreement attributable to chance alone. Kappa (k) is calculated 
from the equation, k — Po~ P-/1 — p:e, wherep,is the proportion 
of agreement actually observed and p, is the proportion of 
agreement expected by chance, calculated according to simple 
probability theory [7, 8]. Kappa may be considered to resemble 
a correlation coefficient; by placing a numeric value on agree- 
ment, it allows tests of statistical Significance [5] of observed 
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differences to be performed. A kappa value of +1 indicates 
perfect agreement; a value of 0 indicates that agreement is 
entirely due to chance. 


Results 


Kappa values for intraobserver and interobserver vari- 
ation are summarized in table 1. For comparison, per- 
centage agreement is indicated. 

In the first series of venograms, intraobserver agree- 
ment was generally higher for observer B than for ob- 
server A, and in two instances (Over all five categories 
for proximal veins and over two categories for calf veins) 
the differences were Statistically significant (Z > 1.96; 
P < 0.05). In the second series, intraobserver agreement 
tended to rise for observer A and to fall slightly for 
observer B; no statistically significant differences be- 
tween observers were found in this series. 

With rare exceptions, interobserver agreement Was, as 
expected, lower than intraobserver agreement. Further- 
more, there was a trend toward greater interobserver 
agreement after a review of diagnostic criteria between 
the two series of films. 

With a single exception, intraobserver agreement was 
higher when only two categories of interpretation (deep 
vein thrombosis present or absent), rather than five. 
were considered. 

Agreement according to calf veins vs. proximal veins 
was not consistently greater at one site than at the other. 
Although intraobserver agreement about proximal veins 
was consistently greater in series 1, the opposite was 
noted in series 2. 

When chance-expected agreement was not excluded, 
percentage interobserver agreement on the presence or 
absence of deep vein thrombosis was 78%-90% (mean. 


TABLE 1 
Kappa Values for Intraobserver and Interobserver Variation 











Anatomic Site 


Intraobserver Agreement 


Interobserver Agreement 


— ——— 








Observer A Observer B 1st Reading 2d Reading 
Series 1: 
All five categories: 
EI S siad ie 9 ih fg tae rn di clade didus dede RACER ind. 0.47 (75) 0.74 (85) 0.47 (70) 0.46 (73) 
PIDURIE a oecdwieptiadadaiitos Ei O 0.58* (78) 0.87* (93) 0.58 (78) 0.52 (73) 
VINOID NIME) uui ko eich drs gle A 0.61 (83) 0.83 (90) 0.59 (78) 0.54 (78) 
Two categories:t 
ERE Uhcesnpiedirobskaditá-diuubldsa C dadudtp iet era 0.56* (83) 0.90* (95) 0.68 (85) 0.47 (78) 
aare R isto shoe E nanos as foe. 0.68 (88) 0.93 (98) 0.57 (85) 0.47 (80) 
p TAINED PREMO 0.66 (88) 0.95 (98) 0.78 (90) 0.51 (80) 
Series 2: 
All five categories: 
ONE Set EN 0.74 (88) 0.81 (90) 0.64 (83) 0.62 (80) 
PIUXIIBE ioepedsus Ue rae plnra ie cane: 0.57 (88) 0.51 (83) 0.63 (90) 0.46 (80) 
MOE MIND 0 a vapbdtga kk asx sities aupands a... 0.75 (88) 0.63 (78) 0.59 (80) 0.47 (68) 
Two categories:t 
TL T TNR 0.75 (90) 0.85 (95) 0.60 (85) 0.73 (90) 
MINE! ETT PEREI M IRE REY 0.55 (90) 0.84 (97) 0.77 (95) 0.84 (97) 
YOIOIB LIB 06s 503s oi stirwio iiss aad ons caves... oe. 0.82 (93) 0.93 (97) 0.68 (88) 0.81 (93) 








Note.—Numbers in parentheses indicate percentage agreement. 
* Difference between observers statistically significant (Z > 1.96: P < 0.05). 
T Deep vein thrombosis "present" or "absent." 
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85%) for calf veins, 80%-97% (mean, 8896) for proximal 
veins, and 80%-93% (mean, 88%) for the whole limb. 


Discussion 


Lower limb venography constitutes the standard on 
which the accuracy of other methods of diagnosing 
lower limb venous thrombosis has been judged [3, 4]. 
Nonetheless the reliability of interpretation of venograms 
cannot be accepted without question, considerable ob- 
server variation has been documented for many clinical 
and radiologic judgments [5]. However, comparison with 
other studies is often made difficult by differences in 
methods of analyzing and presenting data. 

The arguments for using the kappa statistic are dis- 
cussed at length elsewhere [5-9] and will be only briefly 
reviewed here. The kappa method allows statistical tests 
of the significance of observer differences to be per- 
formed. By examining the proportion of agreement 
above and beyond chance, it provides a more accurate 
assessment of agreement. Several times in the present 
study, when levels of agreement were compared, kappa 
values differed though values for percentage agreement 
were similar. This was particularly true for the proximal 
veins, the frequency with which they were considered to 
be free from thrombus giving rise to a large proportion 
of agreement attributable to chance. For example, a 
decline in intraobserver agreement for proximal veins for 
observer B between the first and second series was 
apparent only when kappa values (0.87 and 0.51) were 
compared; values for percentage agreement (93% and 
83%) resembled one another much more closely. The 
differences in intraobserver agreement which existed 
between the two observers provide many other exam- 
ples; on two occasions the differences could be demon- 
strated to be statistically significant. 

Variation due to differences in anatomic interpretation, 
which were most likely to occur in the calf due to 
overlapping veins, was diminished by consolidating data 
from proximal and distal sites in the limb for the pur- 
poses of analysis. Ranking of judgments effectively set 
aside agreement which might have resulted when ` no 
opinion possible" was expressed in incompletely dem- 
onstrated areas. In series 1, observers consistently (on at 
least three of the four occasions) declared no opinion 
possible when examining one-third of anterior tibial 
veins and one fifth of external iliac veins, which, for 
technical reasons [1, 2], may opacify incompletely. In 
series 2, this judgment was made in no more than 5% of 
cases. observers being more likely to classify partially 
filled veins under one of the other categories. Since the 
venograms were performed by a number of radiologists, 
albeit by a standard technique, variation in quality was 
considered inevitable. The observers felt that a modifi- 
cation in technique would have been appropriate in 
some patients. 

Despite the greater complexity of calf veins, differ- 
ences in observer variation between them and proximal 
veins were inconsistent and not statistically significant. 
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When the two observers were compared, significant 
differerces in intraobserver agreement were apparent in 
series t. Observer B was more consistent than observer 
A. whose approach changed in a systematic way be- 
tween readings, his judgment tending to alter in the 
direction of greater certainty. This tendency was much 
less obvious in series 2, after further discussion of the 
diagnostic criteria. As a result, agreement between ob- 
servers on the probable presence or absence of throm- 
bus terded to improve. 

As ir other investigations [10, 11], observer variation 
was reduced by practice and discussion of criteria. The 
refinement of diagnostic definitions after the pilot study 
may explain why the levels of agreement between ob- 
servers reported here, even for series 1, are higher than 
those reported for many other forms of investigation [5]. 
Nonetheless, the interobserver agreement rates docu- 
mented in this study, even when chance agreement is 
not excluded, suggest that independent observers, 
though experienced and applying uniform definitions, 
will disagree about the presence of thrombus at some 
point in the examined limb in about one-tenth of cases. 
Observer variation must be borne in mind when venog- 
raphy is used as the standard for validating other meth- 
ods of diagnosing lower limb venous thrombosis. 
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Computed Tomography in the 


Diagrosis of Adrenal Disease 


MELVYN KOROBKIN,' ? ERIC A. WHITE.’ HERBERT 7. KRESSEL.' ° ALBERT A. MOSS 
AND JEAN-PHILLIPE MONTAGNE’ * 


A series of 63 patients with suspected adrenal disease was 
evaluated by computed tomography (CT). In 15 additional 
patients CT diagnosed unsuspected adrenal disease. The CT 
results were correlated with surgical, postmortem, or compel- 
ling clinical data. In those patients with adequate visualization 
of both adrenals, CT correctly identified all adrenal masses 
subsequently proven at surgery or postmortem examination. 
CT accurately predicted the presence or absence of a unilat- 
eral adrenal neoplasm in patients with Cushing's syndrome 
and primary aldosteronism. Unsuspected primary or meta- 
static neoplasms of the adrenals were occasionally detected 
in patients scanned for other reasons. CT is a safe and 
accurate method of evaluating patients with suspected adre- 
nal disease. 


Initial reports describing application of computed to- 
mography (CT) in extracranial portions of the body did 
not emphasize its major role in evaluating adrenal Cis- 
ease. Subsequent reports [1, 2] described the CT find- 
ings in a small number of patients with adrenal masses, 
but a comprehensive report of the CT findings in patients 
with known or suspected adrenal disease is not yet 
available. 

We [3] and others [4] recently described the CT ap- 
pearance of the normal adrenal glands (fig. 1). Repor:ed 
here are CT findings in 78 consecutive patients be ng 
evaluated for known or suspected adrenal disease, or in 
whom unsuspected adrenal abnormalities were discov- 
ered while being scanned for other reasons. 


Materials and Methods 


From June 1976 to June 1978, 63 patients were referred for 
CT scanning of the adrenal glands because clinical evidence 
suggested adrenal disease. The suspected clinical disorder, the 
results of CT evaluation, and the final clinical diagnosis for each 
patient are reported. An additional 15 patients are included in 
whom an abnormality was discovered in one or both adrenal 
glands, although the CT examination had been requested for 
suspected disease in other organs. We made no attempt to 
determine how many patients with suspected or subsequently 
proven adrenal disease during the same period were not re- 
ferred for CT evaluation. Moreover, we did not systematically 
evaluate how many patients undergoing upper abdominal CT 
evaluation for other reasors had adrenal disease that was not 
detected by CT. 


All CT scans were performed on either a prototype model of 





Received July 14, 1978.; accepted after revision November 9, 1978. 


M. Korobkin was recipient of National Institutes of Health Research Career Development 
Medical Sciences. Work by E. A. White was supported in part by National Institutes of Health 


General Medical Sciences. 
' Department of Radiology, M-380, 
Moss. 


the EM’ 5000 or a production model of the EMI 5005 (both with 
an 18 sec scan time, 13 mm slice thickness. and 160 x 160 
matrix)-or a prototype or production model of the GE CT/T body 
scanner (4.8 sec scan time, 10 mm slice thickness, and 320 x 
320 matrix). In patients scanned for suspected adrenal disease, 
contiguous slices were obtained at 1 cm intervals through the 
expected region of both adrenals [3]. Patients studied for 
suspecied disease in other organs had scans obtained at 1 or 2 
cm intervals. 

An adrenal gland was interpreted as normal if it met the 
previously described size and shape criteria [3]. An occasional 
gland was interpreted as abnormally enlarged if it appeared 
disproportionately thickened relative to the surrounding organs 
and tissues, even if it did not clearly exceed the upper size limit 
sometimes seen in normal patients. The size of an adrenal mass 
was determined by measuring its major and minor axes on the 
slice ir which it appeared largest, and estimating its cephalo- 
cauda'dimension by observing the number of contiguous slices 
on whch it was visible. However, in tabulating the results for 
this re»ort, we have listed only the maximum diameter for each 
adrenz! mass. Size of the normal and abnormal gland was 
determined by correcting measurements made on the hard copy 
recording medium routinely used to true size by multiplying by 
the minification factor determined for each scanner and its 
recording device. 

Mos: patients ingested 480-720 ml of a 2%-3% solution of 
sodium diatrizoate to allow identification of bowel loops. Most 
patients were scanned without intravenous contrast material. 
Occasionally, the scan was repeated after contrast injection, 
especially if a paucity of retroperitoneal fat made it difficult to 
identify the inferior vena cava or if the adrenal glands were 
difficurt to distinguish from the adjacent vessels or upper pole 
of the «idneys. 


Results 


Most patients referred for CT evaluation of the adrenal 
glancs had strong clinical suspicion of Cushing's syn- 
drome. pheochromocytoma, or primary aldosteronism 
(table 1). A small number were scanned for several other 
adreral diseases (grouped here under miscellaneous 
adreral disorders). 

Because some patients were scanned only with and 
others only without intravenous injection of contrast 
mate ial, we did not attempt to define the spectrum of 
attenuation values for each type of adrenal lesion. With- 
out irtravenous contrast material, adrenal masses varied 
from values similar to adjacent liver to values similar to 
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Fig. 1.—Normal adrenal glands in patient with ACTH-dependent 
Cushing's syndrome. Curvilinear right adrenal (black arrow) posterior to 
inferior vena cava (V) between right lobe of liver and right crus of 


TABLE 1 
Indications for CT 





Indication 

















No. Patients 

Suspected adrenal disease: 
Cushing's syndrome............................. 19 
Pheochromocyloma ...ssissesscesecesilos ll 10 
Primary aldosteronism........................._ 24 
Miscellaneous adrenal disorders ..............__ 10 
PEEING MUON Ss cians Ghcseas Peemssreracdis Y o: 15 
POU Seda hi NALE M e E r.a eee 78 











Fig. 2.— Cushing's syndrome with adenoma of left adrenal gland; 3 
cm left adrenal mass (arrow) anteromedial to left kidney (k). 
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TABLE 2 
Final Diagnoses 














= CT Findings 








Final Diagnoses and No. Grouped by 
Referring Diagnosis Unilateral Normal Other 
Mass Glands 
Cushing's syndrome (19): 
Adrenal adenoma D). RERA EEE sx 2 
Adrenal carcinoma (1) ........ 1 e ee 
Bilateral hyperplasia’ aiiis ja n 3" 
Pituitary adenoma* 9) See T 6 4T 
After bilateral adrenalectomy 
I7 MES Se MA ERU 1t E os 18 
Indeterminate (1) ............ e 1 P 
Suspected pheochromocytoma 
(10): 
Acrenal pheochromocytoma 
S. ETE RS DOM ETAPA d 4 
Bi ateral adrenal pheochromo- 
CHOWN orLuktile e AD Iz 1I 
Extra-adrenal pheochromocy- 
OMENI eo eee uum a P 1# 
Nc pheochromocytoma T; PERSE 
Suspected primary hyperaldos- 
teronism (24): 
Proven adrenal adenoma LS) usd c pe 
Suspected adrenal adenoma 
uA b ees tind ore Sareea ote ir SLT 4 Bleed ee" 
Adrenal hyperplasia eae ee 7 
Essential hypertension r. eem aoe 2 - 
Inceterminate (4) ............ 1 1 2 
Unsuspected adrenal disease 
(15): 
Unilateral metastasis Ca MT RT 4 Wo 4M 
Bilateral metastasis Fs PERI 2l fat OTT 
Adrenal adenoma (1) ......... 1 ihe 
Adrenal pheochromocytoma 
UD EPT RAEE EAEE 1 
Pancreatic tail neoplasm (1)... 1 
Indeterminate (1) ............ lit 





* Bilateral diffuse enlargement. 
t Bilateral diffuse enlargement (3); diffuse bilateral enlargement with single nodule 
in each gland (1). 
t In expected position of adrenal. 
8 Neither gland identified 
On y one gland identified. 
* Tumor site correctly identified in bladder dome 
** Neither gland visualized. 
tt Bilateral masses 
tt Suspected myelolipoma. 


or less than water. Pheochromocytomas and adrenal 
metastases, especially after intravenous contrast mate- 
rial, often had a mottled appearance apparently repre- 
senting zones of hemorrhage or necrosis. 


Cushing's Syndrome 


A unilateral adrenal mass (fig. 2) was identified by CT 
in three patients from this group (table 2). At surgery two 
had an adrenal adenoma and the other an adrenal 
carcinoma. Two of the patients had a normal-appearing 
contralateral adrenal gland; in the other, the contralat- 
eral gland could not be identified. 

Six patients had diffuse enlargement of both adrenal 
glancs, but the normal shape and configuration of the 
adrenals were preserved (fig. 3). In an additional patient 
with bilaterally enlarged adrenals, a single nodule 
smaller than 1 cm was superimposed on each gland. 
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Fig. 3.— Cushing's syndrome with bilateral adrenal hyperplasia. Left 
adrenal gland (arrow) thicker than normal; more cephalad scans 
revealed thickened right adrenal gland. Bilateral adrenalectomy showed 
both glands twice normal size. 


Four of the six patients had surgical, autopsy, or com- 
pelling clinical evidence of bilateral adrenal hyperplasia 
secondary to a pituitary adenoma; one had a final clinical 
diagnosis of adrenogenital syndrome with bilateral ad- 
renal hyperplasia. Length, width, and thickness of each 
resected adrenal gland in the patient undergoing bilat- 
eral adrenalectomy were virtually identical to those pre- 
dicted from the CT scan. 

In seven of the patients both adrenal glands appeared 
normal on CT examination. In six of these a final clinical 
diagnosis of bilateral adrenal hyperplasia secondary to 
tumor or other abnormelity of the pituitary gland was 
made: one had surgical resection of a pituitary adenoma, 
three underwent pituitarv irradiation, and the other two 
had compelling clinical evidence of a pituitary lesion but 
have not yet received therapy. The four patients who 
underwent pituirary ablation had clinical evidence of 
regression of their Cushing's syndrome after therapy. 
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Final clinical diagnosis for the seventh petient was viril- 
izing syndrome secondary to bilateral adrenal hyperpla- 
sia. 

Two patients had recurrent Cushing's syndrome after 
bilateral adrenalectomy. In one, neither adrenal was 
visualized by CT. In the other, CT showed absence of the 
left adrenal gland, but a 1 cm mass was found in the 
expected position of the right adrenal; this patient re- 
fused further surgery. 


Pheochromocytoma 


In five patients, CT identified a unilateral adrenal mass 
(fig. 4) with normal contralateral gland; ir each case, an 
adrena! pheochromocytoma was surgically removed, 
with cemplete resolution of the patient's hypertension. 
In the patient with bilateral adrenal pheochromocyto- 
mas, a right adrenal mass was seen on CT, but the left 
gland was not clearly identified. One patient with normal 
adrenal glands had an oval mass abutting the blacder 
wall on CT scans of the pelvis; a pheochromocytoma 
was surgically removed, with subsequent resolution of 
the hypertension. In four patients, CT showed both 
adrenals to be normal; angiography anc/or repeat bio- 
chemical studies failed to substantiate a diagnosis of 
pheochromocytoma in any of these patients. 


Primasy Aldosteronism 


In nine patients, CT interpretation was a mass in one 
adrenal (fig. 5). An adrenal adenoma was surgically 
resected in four of these patients; surgical exploration is 
planned in three others. Advanced age and associated 
medica! diseases preclude surgery in the other two pa- 
tients 

Both adrenal glands were interpreted as normal in 10 
of the patients with suspected aldosterc nism. Seven of 
these had compelling biochemical and clinical evidence 
of bilateral adrenal hyperplasia and ar2 being treated 
with spironolactone. Surgery is not planned for this 





Fig. 4.—Right adrenal pheochromocytoma. A, Mass involving rght adrenal gland (arrow) has uniform density. B, Central zone of diminished 
perfusion (arrow) evident after intravenous contrast material. Cystic and hemorrhagic zones within tumor found at pathologic exemination of surgica' 
specimen. 


234 KOROBKIN ET AL. 





Fig. 5. — Primary aldosteronism with adrenal adenoma (surgery pend- 
ing); 1.5 cm left adrenal mass (arrow) between pancreatic tail (p) and 
left diaphragmatic crus. Normal right adrenal (arrowhead) posterior to 
inferior vena cava. 


group. Two had repeat biochemical studies that ex- 
cluded the initial impression of primary aldosteronism. 
Final clinical diagnosis is uncertain in the tenth patient. 
In three patients, either one or both adrenals were not 
identified because of a marked paucity of retroperitoneal 
fat. In one of these patients, a 2 cm adenoma was found 
at surgery (fig. 6); surgery is pending in one and is not 
planned in the other. In two patients, previous unilateral 
adrenalectomy for a presumed adenoma did not cure the 
hypertension or reduce the elevated urinary aldosterone 
levels to normal. Results of biochemical studies after 
surgery were more consistent with bilateral hyperplasia 
rather than adenoma. A normal adrenal, contralateral to 
the resected gland, was identified on CT in both cases. 


Miscellaneous Adrenal Disorders 


Three patients had biochemical evidence of hypoad- 
renalism or had suspected adrenal atrophy (table 3). 
Both adrenal glands appeared normal by CT in two of 
these patients, one on long-term steroid therapy after 
renal transplantation and the other with clinical evidence 
of hypoadrenalism after pituitary irradiation. CT in a 
patient with intravascular coagulation and acute hypoad- 
renalism showed bilateral adrenal masses (fig. 7), 
thought to represent adrenal hemorrhage. 

Three patients had CT evaluation of a suspected adre- 
nal mass diagnosed by excretory urography. An adrenal 
mass, subsequently proven to be a pheochromocytoma, 
was seen in one of these patients, but a normal adrenal 
adjacent to an upper pole renal cyst was diagnosed by 
CT in the other two. A normal adrenal gland was seen in 
one patient with a previous venographic diagnosis of an 
enlarged gland. 

In one patient, CT confirmed a previously diagnosed 
adrenal carcinoma. In another, angiographic evidence 
suggested recurrence of a previously resected carci- 
noma of the right adrenal gland. CT showed a mass in 
the posterior segment of the right lobe of the liver. but 
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Fig. 6.—Primary aldosteronism with left adrenal adenoma. Paucity of 
retroperitoneal fat prevented clear delineation of either adrenal gland: 
possible site of 2 cm adenoma found at Surgery (arrow). 


no evidence of a tumor recurrence in the bed of the right 
adrenal. Postmortem examination confirmed both find- 
ings. In the final patient, a 2 cm left adrenal mass was 
seen on CT after biopsy diagnosis of neuroblastoma 
metastatic to the orbit. 


Unsuspected Adrenal Disease 


Either one or both adrenal glands were interpreted as 
abnormal by CT in 15 patients not specifically examined 
for adrenal abnormalities. Most of these patients had 
metastatic carcinoma, and CT was used to search for 
Possible primary neoplasm in the pancreas. In two pa- 
tients, CT was requested to search for abdominal me- 
tastases; in one to evaluate a retrogastric mass found 
on upper gastrointestinal series; in one to evaluate 
lateral displacement of the left kidney at urography; and 
in two to evaluate unexplained abdominal pain. 

In five patients, CT showed both adrenal glands were 
enlarged by a spherical or irregular mass (fig. 8). One 
had bilateral adrenal metastases documented at autopsy 
and the other four died with widespread metastatic 
disease but had no postmortem examination. 

In eight patients, CT showed a unilateral adrenal mass 
with a normal-appearing contralateral gland: a unilat- 
eral adenoma was surgically resected in one and a 
unilateral pheochromocytoma in another. In one patient, 
a unilateral adrenal metastasis was found at postmortem 
examination. In one there was clinical evidence of wide- 
spread metastatic disease from a lung carcinoma. One 
patient with metastatic disease from an unknown primary 
was lost to clinical follow-up. One had a bladder carci- 
noma with liver metastases. One had CT evidence of 
an adrenal myelolipoma, but was lost to follow-up. One 
patient had surgical evidence of a neoplasm of the 
pancreatic tail rather than a left adrenal mass. 

In two patients, the gland contralateral to an adrenal 
mass was not identified by CT due to technical factors or 
a paucity of retroperitoneal fat: one had bilateral adrenal 
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Results of CT Scans in 10 Patients with Miscel sneous Adrenal Disorders 








E. guess Adrenal atrophy Both adrenals normal Long-term steroid ther- 
apy; normal-sized adre- 
nals 

B Cose Acute hypoadrenalism Bilaterally enlarged adre- Acute adrenal  hemor- 

nals with low density rhage" 
centers 

KB. cess ? Right adrenal mass on RigFt adrenal mass (8 cm) Right adrenal pheochro- 

excretory urography mocytoma (8 cm)t 

S Faissds ? Right adrenal mass on Cyst upper pole rzht kid- Right renal cystT; 

excretory urography ney; right adrene normal right adrenal normalt 

B irasai ? Right adrenal mass on Cyst upper pole rght kid- Cyst right kidney”; right 

excretory urography ney; right adrersal nor- adrenal normal" 
mal 

T pueda ? Enlarged left adrenal at Both adrenals normal Normal left adrenal” 

venography 

ee Known right adrenal car- Right adrenal mas (9 cm); Right adrenal carcinomat 

cinoma left adrenal normal 

re Prior resection right adre- Sequential enlargement of Large hepatic metastasis; 

nal carcinoma; sus- liver mass; josterior no recurrent adrenal 
pected recurrence segment right le de neoplasmt 

IB vos» Neuroblastoma. meta- Left adrenal mass 2 cm); Left adrenal neuroblas- 


Case No. Suspected Adrenal Disease 


Hypoadrenalism 


TABLE 3 


(CT Findings 


Both adrenals norr-al 


Final Diagnosis 


Hypoadrenalism* 
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static to orbit 


(7 Compelling clinical evidence. 
t Surgery. 
t Autopsy. 





Fig. 7.—Hypoadrenalism with adrenal hemorrhage. Both adrenal 
glands (arrows) diffusely enlarged. 


metastases identified at autopsy and the other had cl ni- 
cal evidence of metastatic osteogenic sarcoma. 


Discussion 


The large number of imaging techniques advoca:ed 
for diagnosing suspected adrenal disorders reflects the 
limitations of each method. Adrenal calcification may be 
seen on plain abdominal radiographs in patients with 
carcinoma or neuroblastoma, but is unusual in phao- 
chromocytoma, rare in adenoma, and not seen with 
hyperplasia [5]. Conventional urography will show down- 
ward displacement of the ipsilateral kidney only if a large 


right adrenal nc: mal 


toma"; patient died with 
metastatic neuroblas- 
toma 





Fig 8.—Bilateral adrenal metastases. Mottled appearance of both 
enlarged adrenals probably represents zones of necrosis or hemorrhage. 


adreral mass is present. The use of large doses of 
intrawenous contrast material, combined with linear to- 
mogrsphy, greatly increases accuracy of urography in 
detecting adrenal tumors, but lesions less than 2 cm will 
still rot be identified [6]. 

Angiography is useful in detecting adrenal masses 
(7-10, but the well known risks of arteriography, in 
addit on to the technical difficulties and potential risk 
of ac-enal infarction using adrenal venography [11], are 
sicni' cant limitations. Adrenal scintigraphy, using iso- 
topically labeled iodocholesterol [12], can be useful in 
later-!izing adrenal adenomas, but a delay of 4-15 days 
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after injection of the isotope is usually required. Recent 
reports suggest that gray scale ultrasonography may be 
useful in detecting adrenal masses [13-15], especially 
those larger than 2-3 cm. The major limitation of ultra- 
sonography is the high degree of technical expertise 
needed to both obtain and interpret the images. 

CT offers several important advantages in evaluating 
suspected adrenal disorders. Most patients do not re- 
quire a vascular injection of contrast media, so the risks 
of angiography, and even urography, can be avoided. 
The resolution available on scanners capable of record- 
ing data during suspended patient respiration allows 
identification of normal sized adrenal glands in at least 
75% of patients [3]. The scans depend on anatomic, 
rather than functional, adrenal properties, and the large 
amount of retroperitoneal fat present in many patients, 
especially those with Cushing's syndrome, makes imag- 
ing diagnosis of bilateral adrenal hyperplasia a real 
possibility for the first time. Additional technical im- 
provements, such as 5 mm collimators, should improve 
the already promising application of CT in imaging small 
organs, such as the adrenal glands. 

It is essential to differentiate those patients with Cush- 
ing's syndrome due to an adrenal neoplasm from those 
with bilateral adrenocortical hyperplasia dependent on 
ACTH production. This distinction can often be made by 
measuring plasma ACTH levels and the effect of suppres- 
sion tests with high doses of dexamethasone [16]. How- 
ever, occasionally these biochemical studies yielded 
inconclusive or anomalous results, and in these patients 
a simple and accurate method of imaging the adrenal 
glands can be vital. Even in patients with unequivocal 
biochemical evidence of Cushing's syndrome due to an 
adrenal neoplasm, adrenal imaging is essential to local- 
ize the side of the tumor before surgery. 

Our study suggests that CT can accurately differentiate 
ACTH-dependent Cushing's syndrome from that due to a 
unilateral neoplasm. The three patients with a unilateral 
neoplasm were easily identified, and all 13 patients with 
clinical and therapeutic evidence of bilateral adrenocort- 
ical hyperplasia had CT evidence of bilaterally normal 
adrenals or bilaterally enlarged adrenals that maintained 
their normal shape. One of the latter patients had a 
solitary nodule superimposed on each enlarged gland, 
probably representing the “nodular” form of bilateral 
adrenocortical hyperplasia [17]. Pathologic studies of 
the adrenal glands in patients with ACTH-dependent 
Cushing's syndrome show that some patients have ad- 
renals that are grossly and histologically normal [18]. 
Therefore, it is not surprising that many of our patients 
had a CT appearance of bilaterally normal adrenal 
glands. Although there may be some uncertainty in any 
individual case about the borderland between normal 
and hyperplastic adrenal glands in patients with Cush- 
ing's syndrome, our study indicates that CT can accu- 
rately differentiate tumorous and nontumorous forms of 
this disease. 

Pheochromocytoma is a tumor that secretes abnormal 
amounts of catecholamines, and is associated with a 
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seldom seen, but dramatic, syndrome of variable hyper- 
tension and episodic attacks of tachycardia, diaphoresis, 
and anxiety [19]. Urography, and especially arteriog- 
raphy, have proven useful in confirming the diagnosis 
and detecting the site or sites of a pheochromocytoma. 
The tendency for patients to undergo a marked increase 
in blood pressure after injection of contrast material into 
a blood vessel feeding the tumor can be considered 
either a deleterious effect of the procedure or a valuable. 
provocative test [20]. In our study, CT proved to be highly 
accurate in the assessment of 10 patients with known or 
clinically suspected pheochromocytoma. All five patients 
with adrenal tumors were identified, although one with 
bilateral adrenal tumors had insufficient visualization of 
the left adrenal gland to identify or exclude a neoplasm 
on that side. The role of angiography with respect to CT 
is unclear from this small group of patients because all 
the adrenal tumors were large (4-8 cm) and only one had 
an ectopic origin. It is unknown whether angiography 
can detect an abdominal pheochromocytoma that is not 
visualized by CT. However, it is clear that potential 
complications of an iatrogenic hypertensive crisis can be 
avoided with CT. 

Primary aldosteronism is a rare syndrome character- 
ized by hypertension, hypokalemia, increased aldoster- 
one production, and absent or subnormal plasma renin 
activity [21, 22]. Between 65% and 75% of cases are 
associated with a unilateral adrenal adenoma, while 
most of the remaining patients have "idiopathic" aldos- 
teronism, often called “bilateral adrenocortical hyperpla- 
sia" [21], and glands of normal size TF 

For unknown reasons, adrenal surgery, even total 
adrenalectomy, is unlikely to cure patients with bilateral 
hyperplasia [21], but unilateral adrenalectomy usually 
cures the hypertensive patient with a solitary adenoma. 
An absolute distinction between bilateral hyperplasia 
and unilateral adenoma cannot be made on biochemical 
features alone [23]. 

Bilateral adrenal venography and adrenal venous sam- 
pling [24-26] have been reported to successfully identify 
unilateral adenomas and bilateral hyperplasia. However, 
difficulty in routinely catheterizing the right adrenal vein 
and reports of adrenal infarction after adrenal venogra- 
phy have prevented widespread use of these techniques. 

Adrenal imaging with '3'|-19-iodocholesterol [27], es- 
pecially when used after dexamethasone suppression 
[28], may localize a unilateral adenoma in about 80% of 
patients. The necessity of repeating scintiscans from 4- 
19 days after injection of the isotope is a drawback not 
present with a newer agent, '?'I-6B-iodomethyl-19-nor- 
cholesterol [29]. Unfortunately, these drugs remain avail- 
able only as investigational agents and have been limited 
to a few medical centers. 

The results of our study suggest that CT is an easy and 
accurate method of differentiating unilateral adenoma 
from bilateral hyperplasia in patients with primary aldos- 
teronism. A unilateral adrenal mass was demonstrated in 
all nine patients having biochemical evidence favoring a 
unilateral adenoma in whom both adrenal glands were 
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visible on the CT scan. Four have been confirmed at 
surgery, and an additional three patients will be operated 
on in the near future. All seven patients with biochemical 
evidence favoring diagnosis of idiopathic aldosteronism 
in whom both adrenals were visualized had CT appear- 
ance of bilaterally normal glands. Confirmation of the 
absence of a unilateral adenoma has led to a medica! 
rather than surgical approach in these patients. The 
limitation of CT in patients with a sparsity of retroperito- 
neal fat is illustrated by the patient in our series in whom 
a unilateral adenoma was found surgically in a gland not 
delineated by CT. Isotopic adrenal scanning was per- 
formed in some of these patients with primary aldoster- 
onism as part of prospective study, and a complete 
description and analysis of that study will be part of a 
separate report. 

Three factors limit firm conclusions regarding CT 
scanning in primary aldosteronism: (1) surgical results 
in the four patients to be operated on are necessary to 
confirm the accuracy of a CT diagnosis of a small aldos- 
terone producing adenoma; (2) the clinical evidence 
against diagnosis of a unilateral adenoma in those pa- 
tients whose CT examinations showed normal adrenals 
bilaterally means that surgical confirmation of idiopathic 
aldosteronism will not be available; and (3) itis unknown 
whether CT will be able to identify adenomas smaller 
than 1 cm because none of the tumors in our series were 
as small as some described in previous reports. 

When a mass was seen in the region of the adrenal 
gland during excretory urography, CT was useful in 
determining whether the lesion was renal or adrenal in 
origin. This distinction should be easy in patients with 
an upper pole renal cyst, where a normal adrenal gland 
is usually well seen, but may be difficult if a solid renal 
mass invades the adrenal compartment. 

It was somewhat surprising to see normal-appearing 
adrenal glands in CT evaluations of patients with hy- 
poadrenalism from pituitary irradiation or long-term ste- 
roid therapy. Factors that may account for this finding 
are the continued presence of functioning adrenal med- 
ullary tissue and the un«nown relation between func- 
tional and structural cortical atrophy. The presence of 
bilateral adrenal masses in one patient with acute hy- 
poadrenalism and intravascular coagulation suggests 
that adrenal hemorrhage may be easily identified by CT. 

Our study indicates that CT may be useful in evaluating 
the adrenal glands for metastatic disease, which could 
have important implications in staging. In patients with 
breast or lung carcinoma, the presence of unilateral or 
bilateral adrenal masses is most likely due to metastatic 
disease. Most of the patients with proven or likely metas- 
tases to the adrenal glands in our study were being 
scanned to search for a primary neoplasm. Unfortu- 
nately, our study suggests that unilateral adrenal metas- 
tasis is indistinguishable from a primary adrenal neo- 
plasm, both showing a spherical replacement of all, or 
part, of the involved gland. 

A nonfunctioning adrenal adenoma was found in one 
patient scanned for abdominal pain, while a 3 cm ad renal 
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mass was seen in another patient evaluated for a dis- 
placed contralateral kidney seen at urography. It is clear 
that the capacity of CT to image both adrenal glands will 
lead to eccasional discovery of asymptomatic adrenal 
disease. 

Because of the inconsistent use or availability of other 
imaging procedures in the patients described in our 
study, w2 were unable to systematically compare CT with 
other methods. However, OUT study clearly suggests an 
important role for CT in the evaluation of adrenal dis- 
ease. The vast majority of adrenal masses proven by 
surgery were detected by CT. and none were missed in 
those glands clearly delineated. CT was abie to differen- 
tiate tumorous from nontumorous forms of adrenal dis- 
ease in patients with Cushing's syndrome and primary 
aldosteronism. Unsuspected primary and metastatic 
neoplasms of the adrenals were occasionally detected in 
patients scanned for other reasons. CT seems to be a 
simple and accurate method to assess the adrenal glands 
in patieats suspected of adrenal disease. 
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Scapular Defects: A Normal Variation 


OLCAY S. CIGTAY' AND VINCENT J MASCATELLO' 


Sharply marginated defects were observed in the scapulae 
of five patients. In all cases the defects were benign in 
appearance and unrelated to symptoms. These patients have 
been observed up to 5 years without change in the radio- 
graphic appearance. Recognition of the benign nature of 
these defects is important to avoid confusion with pathologic 
conditions. 


Defects in the scapulae are unusual. A literature search, 
including the standard texts by Kohler and Zimmer [1] 
and Keats [2] failed to reveal mention of similar defects. 
In five patients we have incidentally identified sharply 
marginated defects which did not alter in radiographic 
appearance during intervals up to 5 years. 


Case Reports 
Case 1 


J. B.. a 26-year-old male physician, after cervical spine 
fracture with quadriplegia, underwent a chest radiography as 
part of a routine trauma series. History did not include previous 
trauma. The chest film revealed two (30 x 30 mm and 25 x 20 
mm) defects in the body of the left scapula (fig. 1). On serial 
chest radiography the defects remained unchanged during a 4- 
year period. 


Case 2 


R. A., a 54-year-old man, was referred for radiography of the 
left shoulder because of pain related to spondylosis of the 
cervical spine. A 40 x 9 mm lucency was demonstrated in the 
body of the scapula (fig. 2). The margins of the defect were well 
demarcated and sclerotic. A similar lesion (1-2 mm) was lateral 
to the first. Follow-up chest radiography over a 3-year period 
showed no change in the defect. 


Case 3 


S. J., a 44-year-old woman, underwent chest radiography as 
part of a routine preemployment physical. The film (fig. 3) 
showed a 36 x 6 mm defect situated in the body of the scapula. 
The patient's history was unremarkable. 


Case 4 


C. J., a 51-year-old black man with a history of glaucoma, 
had a routine chest film which revealed a 20 x 7 mm defect in 
the body of the left scapula (fig. 4). There was no history of 
trauma or symptoms referrable to the shoulder. 


Case 5 


R. H.. a 69-year-old black man with carcinoma of lung, had 
shoulder radiography as part of a metastatic survey. The film 
demonstrated two defects measuring 30 x 20 mm and 35 x 10 
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mm, respectively (fig. 5). The lucencies appeared almost identi- 
cal to the defects in cases 1-4. A bone survey showed multiple 
metastases in the pelvis which differed from the scapular 
defects ir that the margins of the metastases were not sharply 
demarcated or sclerotic. 


Discussion 


The scapula begins to ossify by the eighth postovula- 
tory week. In microscopic sections of the 12 mm embryo, 
the bod» of the scapula consists mainly of precartilage; 
the acremion and the coracoid processes are recogniz- 
able as areas of condense mesenchyme [3]. At birth a 
large pert of the scapula is osseous. The adult scapula is 
formed by the subsequent addition of seven or more 
nuclei cf ossification. At about 15 years, the first of two 
or more secondary centers at the inferior angle and at 
the medial border begin to ossify. 





Fig. 1. —Case 1. Two large bony defects (arrows). one rectangular, 
one triengular, involve entire thickness of body of scapula. 
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Fig. 2.—Case 2. Narrow vertically oriented bony defect lies parallel to 
lateral margin of Scapula (arrows). Note large nutrient foramen at base of Fig. 4.—Case 4. Ovoid defect in 
collum scapulae (white arrow). 


midbody of scapula (arrows) with 
horizontal long axis. 





Fig. 3.— Case 3. Bony defect in midportion of Scapula is similar to Fig. 5.—Case 5. Two large defects (30 x 20 and 35 x 


lateral margin of scapula and at base of collum scapula 


10 mm) parallel to 
defect in case 2 (arrows) 


e (arrows). 


. Note nutrient foramen (white arrow) 
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The defects in the five patients described are strikingly 
similar. In all, the defects were asymptomatic and the 
lucencies were usually multiple and sharply demarcated 
with sclerotic borders. In addition, all of these defects 
were identified within the body of the scapula. 

A search of the literature [3-6] and a review of the 
standard reference texts by Kohler and Zimmer [1] and 
Keats [2] failed to show similar anomalies. McClure and 
Raney [3] observed that the thinner areas of the scapular 
body are sometimes absent, but failed to show such a 
case. nor did they include a reference. 

The defect most probably represents an area in which 
bone did not develop. We have not identified the defect 
in children, possibly because the scapula is incompletely 
ossified. The recognition of the benign nature of these 
defects is important, since they could be confused with 
primary or secondary malignancy. 
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Ultrasonic Demonstration of Myometrial Contractions in Intrauterine 
Pregnancy 


ROBERT L. WILSON' AND NANCY J. WORTHEN' 


An incidental finding associated with ultrasound examina- 
tion of early intrauterine pregnancy is transient thickening of 
a limited region of the myometrium, which we interpret as a 
localized contraction. Contractions were demonstrated in 
nearly all 881 patients examined and were shown to signifi- 
cantly change in configuration within a 30 min period. In all 
except one patient, the contractions were completely asymp- 
tomatic, and they seem to be of no discernible clinical signifi- 
cance. 


Diagnostic ultrasound in the examination and assess- 
ment of the obstetrical pat ents has been well established 
and readily accepted by the medical community [1-5]. 
Ultrasound offers the physician a unique opportunity to 
image the entire gravid uterus and its contents in a 
relatively undisturbed physiologic state. Ultrasonic dem- 
onstration of one physiclogic phenomenon, localized 
myometrial thickening, is reported here. 

Some researchers [6] believe local myometrial thick- 
ening is due to an unsoftened portion of the uterus, 
implying a time span of ccnsiderable length (e.g., several 
weeks). We found that this phenomenon lasts from 
minutes to hours, which suggests a more transient event 
that we believe to be an asynchronous myometrial con- 
traction. 


Materials and Methods 


All patients were referred for ultrasonic examination for 
reasons unrelated to suspected uterine contractions. Clinical 
indications included possible fetal demise, possible multiple 
gestation, medical genetics workup, possible hydatidiform 
mole, large for dates, and possible uterine tumor. A large 
majority of the patients examined were outpatients, all patients 
were ambulatory and in good clinical condition. All patients 
were examined before any invasive procedures, such as amni- 
ocentesis. 

Although 960 patients were examined. 79 patients of 8-14 
week gestations were not included in the study because of the 
confusing effects of the decidua basalis reaction in the region 
of placental implantation. Therefore, focal uterine contractions 
were analyzed in 881 patients. 

The age range for the entire group of 881 patients was 14-43 
years (table 1). Three peaks occurred in the age distribution: 
15-17, 22-25, and 35-40 years. The last category was impacted 
by medical genetics referrals (table 2). 

The patients in the medical genetics group (table 2) were 
being counseled and analyzed for reasons such as advanced 
maternal age, previous genetic defect, exposure to toxin or 
teratogen, and possible familial trait. All but two patients over 
35 were in this category; the youngest patient in this group was 
23 years old. All patients in this category had an amniocentesis. 
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The pa&ients were examined in the ultrasound laboratory with 
one of several types of gray scale B-scan units (Rohnar 5550, 
Litton. o Toshiba Picker EDC). Recently, certain patients were 
also examined with a linear array real time unit operating at 3.5 
MHz. The B-scan results were obtained primarily with a 220 
MHz transducer having a 19-mm-diameter housing and long 
internal ocus. Occasionally a patient would be examined on the 
B-scan vnit using a 19-mm-diameter, long internal focus 3.5 
MHz trarsducer. 

The s-anning instruments, both B-scan and real time, were 
adjustec to display the optimum range of soft tissue gray scale. 
Each pa ient required a slightly different setting of the various 
controls The overall gain and attenuation compensation curve 
were pcsitioned to allow for differentiation between placental 
and myemetrial echo patterns. The fact that these tissues have 
differen acoustic properties has been documented [7, 8] and 
should be used to advantage in the imaging process. All of the 
major tissue regions were adequately differentiated from each 


TABLE 1 
Patient Age and Incidence of Contractions 





ee 


———————— ane 


No. Contrac- 

















Age No. Patients en % 
TASTE. ssa xaxa EFE EI 81 56 69 
IB IB e ned, onde PROCEEDS SEES TS 97 69 71 
| ee ee er vits 61 37 61 
AD UE VL oovesetuedMti suas THES 59 39 66 
DPI EMEND 101 71 70 
2I UTE 47 36 76 
dE EE AEE E SEES EE d 68 47 69 
DN REGENT TETTURITIL DLE 47 32 68 
CB  -— —— ce 90 66 73 
35 di ee E ere ae ee 201 152 76 
BE an os u's Seto ase OLE EES 29 20 69 

TOUM ccu fs vac ed iter ee es 881 625 71 

TABLE 2 


Clinical History 








Feason for Examination No. Patients % 








Medical genetics srie e 6000 467 53.0 
Dateszs. size disparity ....... e erene 253 29.0 
Possible multiple gestation ......... ooo 38 43 
Suspected fetal demise ......... v6 6 26 2.9 
Possible hydatidiform mole ..........o 21 2.4 
Suspected uterine tumor...... 666 68 11 Lx 
Possible pregnancy ...... m 666 10 M 
CN POOE ede RAE RUegeds gp opa E daa 55 6.1 

NOB eee er d CO ond ed ER dox 881 100.0 
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TABLE 3 
Distribution of Contractions 

% of Total 

- Location No. Patients (N = 625) (N = 861) 
Single anterlor corpus ......... 2898 46.2 32.8 
Single posterior corpus ........ 301 48.2 34.2 
FUDOUS tice ach awe ete EX ENS 8 1.3 0.9 
Lower segment ............... 21 3.4 2.4 
Multiple simultaneous areas ... 6 0.9 0.7 
POLAT Goi cp Re e ETE 625 100.0 71.0 





other; specifically, myometrium, placenta, fetal structures, am- 
niotic fluid, maternal bladder, cervix, and vaginal vault. 

The patient was supine during scanning, and multiple trans- 
verse and longitudinal views of the pelvis were obtained. The 
urinary bladder was fiiled to varying degrees of distension. The 
results of each study were recorded on Polaroid film or multifor- 
mat camera radiograph film. 

if an area of suspected uterine contraction was demonstrated 
during routine obstetrical ultrasound, it became standard prac- 
tice to repeat that same view later In the examination to 
determine the constancy of the phenomenon. The vast majority 
of these examinations required 30 min or less. It was not 
uncommon to reexamine an area of contraction only to find that 
the first contraction had relaxed and a second contraction had 
appeared in another area of the uterus. These contractlons 
were routinely noted and recorded. Analysis of these findings 
forms the basis of this report.The complete examination record 
was available to Inspect the actual photos for clarification of 
confusing notations. 


Results 


Ail 79 patients in the first trimester demonstrated an 
area of increased echogenicity and an apparent resist- 
ance to deformity in the region of the placental implan- 
tation. It was believed, but not proved, that this was 
attributable to the decidua basalis reaction and was not 
a true myometrial contraction. 

It was far more difficult to appreciate and characterize 
the contractions that seemed to occur in the lateral wall 
without appreciable anterior or posterior projections. 
Perhaps if all possible uterine sites could be accurately 
examined, the total number of contractions noted would 
be closer to 100% rather than 71%. Since we must 
assume that the patlents are belng examined at com- 
pletely random times between 14 and 30 weeks gesta- 
tional age, it follows that during this period the gravid 
uterus must nearly always be in a state of localized 
contraction and relaxation. If one then normalizes the 
distribution of contractions (table 3) as a general func- 
tlon of segment volume, the location of each contractlon 
will also be random. In other words, the sections of the 
uterus with a larger volume of tissue will have more 
contractions. 

A comparison of gestational age to incidence of con- 
tractions (table 4) suggests that it may be somewhat 
easier to demonstrate or recognize random uterine con- 
tractions at a gestational age greater than 20 weeks, but 
the sampling in each category may not be comparable. 
Other factors that may have exerted a significant influ- 
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TABLE 4 
Gestational Age and Incidence of Contractions 
Noted Contractions 
Gestation (weeks) No. Patients 
No. % 
VARIG shee re acer Pt 133 97 73 
T0«1B ou cies Exon seas 297 195 66 
16320 E 181 136 75 
20-00 AAEN E E 127 92 72 
20-08 mis E AS E 38 23 69 
24506... tr epe E tala 29 24 83 
DD LoziruNdora mae i ek eir 31 22 71 
20550 sp say verso tedditi iei 45 36 80 
TOU vis oi oU NER FAQ RS 881 625 71 


ence are not evident on a retrospective study, such as 
patients' clinical and psychologic condition at the time 
of the ultrasound examination, a requested abbreviated 
study for amniocentesis site only, drug history, or pre- 
vious cesarean deliveries. As with other obstetrical phe- 
nomena, the patient's age could be expected to be 
Influential but thls was not appreciated (table 1). 

When similar segments of the uterus are compared, it 
seems that about 60% of observed contractions occur 
opposite the site of placental implantation versus about 
40% for ipsilateral contractions. This may be due to a 
combination of the following: (1) the placental Implanta- 
tion site physically resists the formation of myometrial 
contractions; (2) the myometrial irritability is slightly 
greater in those areas distant from placental implanta- 
tion; and (3) the contralateral contractions are more 
easily demonstrated or visualized. 

Another interesting finding was that 23 patlents in the 
group of 881 patients had clinically evident uterine 
leiomyomata. These tumors were all easily distinguish- 
able because they were slightly less echogenic than 
usual contractions, were seen to distort the boundary or 
periphery of the gravid uterus and not the endometrium, 
and did not change in slze or shape over a 30 min period. 

An illustrative contraction from this series that repre- 
sents a typical change In configuration over a rather 
typical time span is shown in figure 1. This patient 
demonstrated the contraction in the first week of the 
third trimester in a location more easily recognized 
(opposite to the placental implantation site). Contrac- 
tions in other portions of the uterus In other patients 
behaved similarly. Three patients were noted to have two 
distinctly different areas of the uterlne myometrium con- 
tract simultaneously (flg. 2A). 


Discussion 


John Braxton Hicks [10-13] described the clinical 
findings of uterine contractions throughout pregnancy, 
and actually postulated their usefulness in pregnancy 
diagnosis. He did not elaborate on whether all of these 
contractlons were subclinical as far as the patlents were 
concerned, but he did state that he could detect them 
from the first trimester onward and that they seemed to 
occur intermittently. The type of contractions named 
after Hicks are those sporadic, painiess, nonrhythmic 
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cs 9 
Fig. 1.—Longitudinal scans slightly left of midline at 2-3 min intervals of 32-year-old gravida 3, parity 2 patient at about 27 weeks gestation. Patient 
is supine. Fetus was constantly moving. Slight alteration in placental configuration seems inconstant result of some of these contractions. (A = 
amniotic fluid; P = placental tissue in anterior corpus, U = level of umbilicus; C = contraction of posterior myometrium; F = fetus; S = level of pubic 
symphysis; B = maternal bladder.) 


contractions sensed by the patient and occurring later in Early in the bistable storage Scope era, one of us 
the third trimester. These contractions are probably (R. L. W.) occasionally made the diagnosis of either a 
more intense versions of the same phenomena that Hicks strange type of intrauterine tumor or an extremely odd 
noticed in the first trimester. placental configuration. This usually occurred in a sec- 
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ond trimester patient; her physician was then alerted and 
the patient scheduled for a second examination within 2 
weeks, at which time the "tumor" would invariably be 
absent or the placenta would have a more understanda- 
ble configuration. Subsequent deliveries were unevent- 
ful and no pathology could be detected in the gestational 
components. The time delay for reexamination was grad- 
ually decreased, and it soon became evident that these 
represented a transient phenomenon and were probably 
uterine contractions. However, the bistable image, pre- 
vented simultaneous differentiation between placental 
and myometrial echoes. The newer gray scale imaging 
techniques allow a display of tissue dynamic range 
unavailable in 1973 when the contractions were first 
demonstrated. 

The question of a placental extension confusing the 
image is easily eliminated by using all the parameters 
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Fig. 2.—Longitudinal scans 1 cm left of midline 
of 27-year-old gravida 2. parity 1 patient at about 
15-16 weeks gestation. Patient is supine. (B - 
maternal bladder; F = fetus; M = anterior myo- 
metrial contraction. Magnified view (B) shows gray 
scale distinction between anterior myometrial 
contraction and anterior placenta. After about 25 
min (C), bladder has increased in volume and no 
myometrial contraction is seen beneath anterior 
placenta, although there is contraction of posterior 
myometrium. 


available, namely tissue dynamic range in the display 
and time. Placental tissue just does not generate the 
same type of echoes as does the myometrium [7, 8]. nor 
can the placenta change its location within the hour [14]. 
The tissue differentiation may not be quite so obvious in 
the case of possible leiomyoma, but the time factors 
should be diagnostic. 

The submucous variety of leiomyomata could initially 
be a diagnostic dilemma, since it is entirely capable of 
distorting a localized area of endometrium, but serial 
scans in that same region over a 30 min period should 
resolve the difference. It was also not apparent that the 
presence of the leiomyoma stimulated an increased 
incidence of uterine contractions; of 23 patients with 
documented leiomyomata, only 17 (74%) manifested a 
demonstrable contraction. 

There were five sets of twins in the group of 881 
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patients and two of their mothers were noted to have 
myometrial contractions. One of these contractions Oc- 
curred in a set of dizygotic twins with a demonstrable 
membrane. The contract on occurred in the posterior 
uterine corpus and both placentas were implanted ante- 
riorly. The other contract on with twins had similar fea- 
tures, except that a membrane was not demonstrated. 
The twin series was not large enough to determine any 
differences from the singleton group. If uterine irritability 
is a causative factor in the generation of myometrial 
contractions, then any differences should manifest 
themselves late in the third trimester with twins. These 
patients are known to become more irritable at an earlier 
stage of gestation when compared to singleton pregnen- 
cies [9], but this should not be a factor up to 30 weeks 
gestation. 

The advent of ultrasound has resulted in the imaging 
of processes that previously elicited mixed responses in 
the professional community. Although this report dces 
not explain the etiology of uterine contractions or their 
clinical significance, it does firmly establish their pres- 
ence in the second and third trimester of pregnancy. It 
could be speculated that these same contractions exist 
throughout pregnancy, as Hicks believed. 

The results of our experience and the data presented 
above compel us to mocify our examination techniques 
for all obstetrical patierts. If one of these myometrial 
contractions is observed in a patient scheduled for 
amniocentesis or suspected of having a placenta previa, 
the examination is continued until the myometrium re- 
laxes. Also. it is usually beneficial for the patient to void 
a majority of the bladder volume, especially when ob- 
viously over distended. The apparent change in placental 
localization can be quite remarkable and may constitute 
an acceptable and plausible explanation for the so-ca led 
"migrating placenta." 
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Simple, Rapid Thyroid Function Testing with °°"Tc-Pertechnetate Thyroid 
Uptake Ratio and Neck/Thigh Ratio 


PETER B. SCHNEIDER' 


To avoid the technical difficulties and errors inherent in the 
measurement of early thyroid uptake of **"TcO, , techniques 
which are independent of absolute uptake, neck extrathyro- 
idal background and dose standards were evaluated in a 
series of 108 patients. After intravenous injection of 2 mCi 
"TCO, , radioactivity was recorded over the neck and thich. 
Thyroid uptake ratios were calculated as the ratios of activity 
over the neck at two times. A neck/thigh ratio was calculated 
from the recorded activities at 15 min after injection. Exami- 
nation of these parameters showed that a combination of the 
15 min neck/thigh ratio and the 10/2" thyroid uptake ratio best 
served to discriminate thyroid function: 92% of hyperthyroid 
cases were correctly identified by a neck/thigh ratio above 4.7 
and 95% of hypothyroid cases were identified by the combi- 
nation of a neck/thigh ratio below 3 and a 10/2 thyroid uptake 
ratio below 1. Correct classification of euthyroidism was 8496 
but with the exclusion of patients previously treated with '*'l, 
this rose to 91%. The accuracy of the ??"Tc procedure is 
comparable to that of the standard 24 hr '?'| uptake run 
concurrently in this series and duplicates the accuracy of 
computer assisted determinations of absolute thyroid 
99"TcO,- uptakes. The procedure provides a convenient 
method for the evaluation of thyroid function as an accompa- 
niment to °°"TcO. thyroid imaging. 


Introduction 


Although the diagnosis of thyroid function is now 
made primarily by assay of serum hormone levels, racio- 
nuclide uptake tests retain a confirmatory or clarifying 
role when other tests are ambiguous or contradictory 
and are useful adjuncts in the interpretation of thyroid 
scans. The classical 24 hr thyroid radioiodine uptake test 
has a major disadvantage of requiring a return visit by 
the patient. Earlier uptake tests have been used to some 
extent for many years [1-5] and although they are suc- 
cessful screening tests for hyperthyroidism, they do not 
serve well to discriminate hypothyroidism. 

Since **?" Tc first became available, its use in a 20 min 
uptake test has also been studied [6-15]. Such tests have 
the advantage of being rapid. They are also convenient 
since ?9" TcO,- is widely used for thyroid imaging thus 
allowing concurrent evaluation of structure and func- 
tion. However, the absolute uptake of *9"TcO, by the 
thyroid is low and its measurement is complicated by the 
necessity of accurately measuring and subtracting the 
background extrathyroidal radioactivity in the neck. 
Neck background activity has been measured by count- 
ing dots in areas adjacent to the thyroid on rectilinear 
scans [6-9], by using regions of interest around the 
thyroid on gamma camera studies [10-12], and by using 
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a computer linked to a gamma camera to subtract 
background activity determined from flagged areas 
around the thyroid [13, 14]. These procedures are either 
tedious or require relatively expensive equipment. They 
all serve to discriminate hyperthyroid patients from eu- 
thyroid patients but, except for the computer aided 
technique [13], they cannot satisfactorily discriminate 
hypothyroidism. 

The measurement of the rate of uptake of 151) by the 
thyroid has been suggested as a rapid function test 
which is independent of the necessity of determining 
absolute uptake and background activity [4]. Another 
test in use for evaluating thyroid radioiodide uptake has 
been the "neck-thigh ratio" proposed first in the early 
1950s (1, 3]. This procedure merely requires the calcula- 
tion of the ratio of activity recorded over the neck to that 
recorded over the thigh at about 1 hr after oral adminis- 
tration of ''l-. More recently, the neck/thigh ratio 
method has been used with ??"TcO« to study thyroid 
function [15]. These simpler tests serve as well as the 
more complicated procedures to diagnose hyperthyroid- 
ism but are not satisfactory for hypothyroidism. 

We examined the utility of °™Tc uptake techniques 
which are independent of absolute uptake values and 
background corrections and have compared them to the 
classical radioiodine uptake. The results of this investi- 
gation have validated a combination consisting of the 
measurement of the neck/thigh ratio and rates of thyroid 
uptake as a technique for the rapid evaluation of thyroid 
function which permits discrimination of hyper- and 
hypothyroidism. 


Materials and Methods 


Radioactivity over the neck and thigh was recorded continu- 
ously for 15 min after injection of 2 mCi of 9 Tc-pertechnetate 
into an antecubital vein. (This dose allowed concomitant thyroid 
imaging and served to provide good statistics in the uptake 
measurements. Without imaging, a dose of about 0.5 mCi would 
suffice.) Two probes with 5-cm-diameter crystals and flat field 
collimators were used. The collimators extended 20 cm from 
the crystal surface with the bore tapering from 5 to 11 cm. One 
probe was centered over the thyroid area and the other over the 
thigh about 10 cm proximal to the patella, with both collimators 
at skin contact. Activity was measured in 10 sec intervals with 
scalers coupled to digital to analog converters and a two- 
channel strip chart recorder to provide a hard copy of the time- 
activity curves (figs. 1 and 2). For analysis, thyroid uptake rates 
were quantitated in terms of the ratio of recorded neck activity 
at one time to that at a previous time. Such thyroid uptake ratios 
were calculated for 5'/1', 10'/1', 15'/1', 10'/2', 10'/5', and 15'/ 
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Fig. 1.—°°"TcO, uptake curves over neck and thigh in normal individ- 
ual. 
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Fig. 2.—°°"TcO, uptake curves over neck and thigh in hypothyroid 
patient. 


9'. At 15 min the neck/thigh activity ratio was also calculated. 
The initial appearance of radioactivity on the neck recording 
rather than the time of injection was considered “zero time" for 
the analysis although in the final procedure, this distinction 
proved unimportant. A standard 24 hr '?| thyroid uptake was 
measured for comparison within 24 hr of the ?9"»Tc studies. 

Subjects included a variety of patients from eastern Massa- 
chusetts referred to the Nuclear Medicine Unit for thyroid 
function and imaging studies. Diagnoses are indicated in fig- 
ures 3 and 4. The diagnoses were determined by clinical and 
laboratory examinations which included serum T4 and T3 resin 
uptake determinations plus serum T3, TSH. and TRH stimulation 
tests where appropriate. Euthyroid individuals included patients 
suspected of thyroid dysfunction but who proved to be euthy- 
roid, patients screened because of childhood x-irradiation to 
the neck, and those tested prior to a planned hypophysectomy 
for the palliation of cancer or diabetic retinopathy. 


Results 


The typical normal ?9"TcO,- uptake curve over the 
neck (fig. 1) shows a continuing slow rise of activity 
following an initial spike as the injected bolus passes 
through the neck. An occasional normal curve may have 
a broad peak at about 5-10 min with a subsequent 
decline. In contrast, the typical hypothyroid curve (fig. 2) 
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Fig. 3.—Relation of 24 hr radioiodine thyroid uptake to 5'/1' **"TcO, 
thyroid uptake ratio for 102 patients with variety of diagnoses. Horizontal 
lines (38% and 9%) indicate '3"| uptake which best discriminates hyper- 
thyroid, euthyroid, and hypothyroid cases. No reasonable discrimination 
can be achieved with uptake ratio. (Open circle with horizontal line 
indicates euthyroid patient with incomplete hypophysectomy. 


shows a monotonic decrease of activity following the 
initial spike. Hyperthyroid curves characteristically show 
an exaggerated rise of activity extending beyond the 15 
min mark although occasionally, an earlier peak (5-10 
min) with a subsequent decrease is seen. 

Thyroid °°"TcO, uptake ratios were compared to the 
24 hr radioiodine uptake for 102 patients. Such a com- 
parison for the 5'/1' uptake ratio (ratio of neck activity at 
» min to that at 1 min) is illustrated in figure 3. The '3"| 
test, using the indicated upper and lower limits (3896 and 
9%) for the 24 hr uptake, served as an accurate indicator 
of thyroid function, correctly identifying 20/23 hyperthy- 
roid, 54/56 euthyroid (three iodide-loaded patients ex- 
cluded), and 20/20 hypothyroid patients. The ??"Tc thy- 
roid uptake ratio was mildly correlated with the "n 
uptake (r — 0.5) but was useless as a discriminator of 
thyroid function. Similar analysis was performed with the 
10'/1', 10'/2', 10'/5', 15'/1', and 15'/5' uptake ratios. 
The correlation of these ratios with radioiodine uptake 
ranged from r — 0.40-0.62 with the best correlation 
shown by the 10'/2' ratio. None of these ratios could 
reliably classify thyroid function. 

An examination of the neck/thigh ratio at 15 min 
disclosed a correlation of 0.72 with the '?!| uptake and 
proved able to distinguish hyperthyroid patients al- 
though it did not serve for hypothyroidism. However, the 
combination of the neck/thigh ratio with thyroid uptake 
ratios extended the test into the hypothyroid range. Of 
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Fig. 4.— Diagnosis of thyroid function with combination of 15 min 
neck/thigh ratio and 10/2 $9mTcO.4 thyroid uptake ratio in 108 patients. 
Neck/thign ratio above 47 identifies hyperthyroid cases while hypothy- 
roidism is identified by both neck/thigh ratio of 3.0 or less and uptake 
ratio of 1.0 or less. 


the various uptake ratios tested. the 10'/2' ratio was the 
most useful (fig. 4). The diagnosis of hyperthyroidism is 
dependent on the neck/thigh ratio alone with a nominal 
cutoff value of 4.7. This finding confirms the experience 
of Selby et al. [15] who reported a cutoff value of 5.0. 
The diagnosis of hypothyroidism, on the other hand, is 
dependent on two criteria: a 15' neck/thigh ratio of a0 
or less and a 10'/2' thyroid uptake ratio of 1.0 or below. 
Using these criteria the proportion of correctly identified 
patients is listed in table 1 for both the '?'| and ole 
studies. It should be emphasized that the criteria for 
classification are relatively arbitrary in some cases where 
there are no major discrete separations between groups. 
Thus. lowering the upper limit for the radioiodine uptake 
from 33% to 36% improves the diagnosis of hyperthy- 
roidism to the same level as listed for ??"TcO, tests 
while the correct identification of euthyroidism de- 
creases to approach that found with the °"TcO, . 


Discussion 


Although two probes and a dual channel recorder 
were used for this study and though continuous record- 
ing is convenient. this instrumentation is not necessary 
for the test as finally validated. A single probe and scaler 


THYROID UPTAKE 251 


TABLE 1 
?roportion of Patients Who Were Correctly Identified 








99™T CO. 15 Neck/Thigh 


"| 24 hr Uptake anc 10'/2' Uptake Ratios 











Diagnosis 
No. Patients (%) No. Patients (%) 
Hyperthyroid........--. 20/23 (87) 23/25 (92) 
Euthyroed......-----+-: 54/59 (92) 53/63 (84) 
Previous "I therapy .. 5/5 3/8 
locine loaded ........ 0/3 2/3 
Hypcthyroid TEMO 20/20 (100) 19/20 (95) 
Total 94/102 (92) 95/108 (88) 





are sufficient. Radioactivity over the thyrcid is measured 
at 2 and 10 min after intravenous injection of the nuclide. 
Counting intervals of 10-30 sec are adequate when 2 
mCi of ?9"TcO, are used. At 15 min radioactivity over 
the neck and then over the thigh is measured. Classifi- 
cat on of the patient's thyroid function is accomplished 
by comparing the 15 min neck/thigh ratio and the 10'/2' 
thyroid uptake ratio with the numerical criteria de- 
scribed. Plotting the results of a test on a chart (fig. 2) 
and noting their location with respect to the criteria iS 
helpfu! in judging the degree of confidence with which 
the diagnosis of thyroid function can be made. 

Tre combination of the thyroid s9mTcQ, uptake ratio 
anc the neck/thigh ratio provides a technique for func- 
tional evaluation that does not require the generally 
dif" cult determinations of neck background and abso- 
lute thyroid uptake nor measu rements of dose standards. 
The technique is relatively insensitive to geometry with 
no significant change in the neck/thigh ratio if the probe 
is moved +5 cm along the thigh and the thyroid is 
inc uded with the "flat" response portion of the neck 
col imator. It is possible that with a different geometry 
(e.g., different collimator design) the absolute value of 
the neck/thigh ratio may change and anormal value may 
have to be redetermined for a particular laboratory. 
Timing is noncritical for the neck/thigh ratio since these 
curves are relatively flat at 15 min except for some 
pa'ients with severe hyperthyroidism in which case this 
rato is so elevated that even several minutes of timing 
eror will not change the diagnostic significance of the 
result. 

Since the discriminatory value for the thyroid uptake 
ratio (i.e., 1.0) indicates merely the difference between a 
ris ng curve and a level or falling one. this parameter 
also is independent of geometry as long as the relative 
position of the thyroid and probe is the same during the 
two measurements. Similarly, timing need not be highly 
precise for the thyroid uptake ratio. Although the numer- 
ical values of the 10'/2' and 15'/5' ratios were usually 
ditferent, the diagnostic significance was the same. That 
is. the 15'/5' ratio was never above 1.0 when the 10'/2' 
ra'io was 1.0 or less and in several cases where the 
curves had an early peak resulting in & potentially mis- 
leading 15'/5' value below 1.0. the neck/thigh ratio 
clearly excluded these cases from the hypothyroid area. 

Though it was not our primary aim to examine the 
u-lity of the radioiodine uptake, it is of interest that this 
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study shows that the 24 hr '3'] uptake remains a very 
reliable test of thyroid function in our population (eastern 
Massachusetts) as opposed to other geographic areas 
[16-18] where dietary iodine may be much higher. A 
major contributor to dietary iodine has been white bread 
[18] but at least in this area, the use of iodate as an 
additive in the baking process had been discontinued by 
major bakeries several years ago (personal communica- 
tion, Wonder Bread bakery). A similar decrease in the 
use of iodides may be in progress in other sections of 
the country. It is noteworthy that the pertechnetate test 
correctly identified two of three euthyroid iodine-loaded 
(recent angiography) patients, all of whom gave low 
radioiodine uptake values. This suggests that the per- 
technetate tests may be less sensitive to an iodine load 
and may be useful in those geographic areas where high 
dietary iodine intake continues to diminish the utility of 
the radioiodine uptake test. 

The ?*9"Tc-pertechnetate procedure described is not as 
accurate as the radioiodine uptake, particularly because 
of the misclassification of Grave's disease patients who 
have previously been treated with '?'J. This discrepancy 
between the two tests is understandable since the phe- 
nomena measured (ion trapping for the "TCO, and 
trapping plus hormone production for the Sl) though 
closely related are not identical. It has been shown that 
in some patients '3!| therapy may have a more pro- 
nounced effect on iodide organification than on ion 
transport [19, 20] and our results reflect this. Thus, in 
our series the '?'|-treated patients who are misclassified 
are euthyroid presumably because radiation has dam- 
aged the organification and hormone synthesizing sys- 
tems while the ion transport system remains hyperactive 
and is reflected in the elevated ?9"TcO,- tests. In this 
limited series there appears to be no clear relation 
between test results and the time after therapy. The 
patients misclassified as hyperthyroid had been treated 
4-9 months previously while for the rest of the euthyroid 
patients, it was 2-13 months since therapy. Similarly, it 
was 4-12 and 4-17 months since therapy for the hyper- 
thyroid and hypothyroid patients, respectively. 

As in the previously mentioned cases, patients with 
Hashimoto's thyroiditis may exhibit a dissociation be- 
tween their iodide trapping and organification processes 
in the early or intermediate stages of the disease. Al- 
though no cases of Hashimoto's thyroiditis were in- 
cluded in this series, it may be supposed that if they were 
studied at the appropriate stage, their *9"Tc-pertechne- 
tate studies might show a euthyroid result when the 
patient, in fact, was hypothyroid. At a later stage of the 
disease when further thyroid damage ensues, the tests 
should be concordant. 

It has been similarly reported that an occasional thy- 
roid nodule which is "cold" on the conventional radioi- 
odine scan may nevertheless retain its ability to concen- 
trate pertechnetate. If such a nodule represents a sizable 
proportion of the gland, it also might result in a falsely 
elevated value of the °°" Tc-pertechnetate test. 

Maisey et al. [13] in a study of the computer-assisted 
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thyroid °™Tc uptake reported an accuracy of 91.5% for 
their technique. If our results are adjusted by the exclu- 
sion of iodine loaded and 13" treated patients, which are 
not included in the population of Maisey et al., then the 
accuracy of our technique (93%) coincides with that of 
the computer method. 

Although nuclide uptake tests as indicators of thyroid 
function have been largely superceded by assays of 
serum hormone levels. they are still useful as confirma- 
tory procedures or when ambiguity surrounds the other 
tests. In these cases the °°"Tc test has the main advan- 
tage of speed over the classical 24 hr iodine uptake. 
Moreover, scans are being increasingly performed with 
""TeO.- for a variety of reasons (lower radiation dose 
and a more suitable emission for the gamma camera 
than '?'l, lower cost than 123|) and it is as an accompani- 
ment to imaging that the utility of the pertechnetate 
function tests should be most apparent. The state of 
thyroid function is an important point in the interpreta- 
tion of thyroid scans (e.g.. a goiter has different signifi- 
cance if it has increased, normal. or decreased activity) 
and the procedure reported here permits the routine 
determination of thyroid function at the time of "TOO 
imaging with only simple instrumentation and without 
the necessity of administering a second nuclide. 
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Carcinoma of the Supragiottic Larynx 


JAMES E. MARKS.' RICHARD B. FREEMAN, 


Retrospective review of 160 patients with carcinoma of the 
supraglottic larynx was accomplished for the period 1964 to 
1974. The majority were treated by low dose preoperative 
radiation and conservation surgery and the rest by preopera- 
tive radiation and total laryngectomy or radiation alone. Re- 
lapse-free and actuarial 5 year survival for all patients was 
71% and 45%, respectively. Of primary and neck failures, 85% 
occurred within 2 years. Primary, nodal, and distant failures 
occurred in 11%, 21%, and 14% of all patients, respectively. 
Of 40 T and/or N failures, 33 (83%) occurred in the neck and 
three T and six N failures (23%) were surgically salvaged. 
Voice was preserved in 71% of the patients. Major complica- 
tions were noted in 16% and minor complications in 26% of 
surgically managed patients; operative mortality was 4%. The 
presence of microscopic lymph node metastases best pre- 
dicted those who would later develop T and/or N failure and 
distant metastases. Second primary tumors occurred in 26% 
and the leading cause of death was tumor. 


The major goal in the treatment of carcinoma of the 
supraglottic larynx is control of the primary tumor and 
regional lymph nodes with preservation of voice. Radia- 
tion alone with surgical salvage of radiation failures [1- 
5] and surgery with ipsilateral neck dissection and adju- 
vant pre- or postoperative radiation [6-9] are the two 
major approaches that have been used in the treatment 
of carcinoma of the supraglottic larynx. In our institution, 
conservation surgery in conjunction with ipsilateral neck 
dissection and low dose preoperative radiation has been 
used routinely for 15 years. This approach has yielded 
high rates of voice preservation and control of the 
primary tumor, but major problems still exist in the 
contro! of lymphatic metastases. The purposes of this 
report are to document treatment results, complications, 
and patterns of failure after low dose preoperative radia- 
tion and conservation surgery; to determine which clini- 
cal characteristics of supraglottic cancer best predict 
relapse; and to record second primary tumors and cause 
of death. 


Subjects and Methods 


From 1964 to 1974, 160 patients with carcinoma of the 
supraglottic larynx were referred to the Division of Radiation 
Oncology, Mallinckrodt Institute of Radiology, Washington Uni- 
versity School of Medicine. There were 132 male and 28 female 
patients, 147 white and 13 black. Of the 160 patients, 139 were 
private patients; five were ward: the other 16 came from Vet- 
erans and City Hospitals. Age range was 34-83 years (mean, 
58). 

Treatment for the majority (74%) consisted of low dose 
preoperative irradiation and conservation surgery. Subtotal su- 
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praglotti - laryngectomy was the most common operation used. 
It was serected for patients whose lesions were centrally located 
withcut spread beyond the margins of the supraglottic larynx. 
Intraoperative conversion to total laryngectomy was necessary 
in some because there was invasion of thyroid cartilage or 
infer or spread, usually at the anterior commissure with involve- 
ment of true vocal cords. Extended subtotal supraglottic laryn- 
gectom* was done for lesions which extended superiorly to 
involve ‘he valleculae and base of tongue. Partial laryngophar- 
yngectcmy was done for marginal lesions which involved the 
free margin of the epiglottis, aryepiglottic fold, and aryte- 
noid with or without slight involvement of the medial wall of the 
pyriform sinus. Among the 140 surgically managed patients, 
125 hac ipsilateral and 10 had bilateral neck dissection; only 
five patients did not have neck dissection. There were four 
patients in the radiation-alone group who had palliative neck 
dissecton; in these patients the primary lesion or neck nodes 
proved unresectable. These four patients were not included in 
the pregnostic analysis of radical neck specimens because 
gross "umor was left behind in either the neck or the primary 
site. Hence, these patients differed from those who underwent 
radica neck dissection with removal of all disease and weren't 
analyzed with the latter patients because of the higher risk of 
tumor recurrence. 

Low dose preoperative radiation was given to 129 patients at 
the rat» of 200 rad per day and 1,000 rad per week; 11 surgically 
treated patients did not receive preoperative radiation. Radia- 
tion portals encompassed the larynx and neck and were unilat- 
eral fer 76 (5996) patients with delivery of about 3.750 rad to 
depth of electronic build-up and 3.000 rad to the midplane of 
the neck. The remaining 53 patients were treated with opposed 
portas. Preoperative radiation doses were 200-5,000 rad with 
delivery of 3,000 rad + 500 rad to 88 (6896) patients; 26 patients 
receiwed less than 2,500 rad; 15 received more than 3,999 rad. A 
few patients received postoperative radiation and a few had 
surgery only, without adjuvant radiation. Twenty patients re- 
ceived radiation alone because they were poor operative risks, 
had 'ixed unresectable lymph nodes, unresectable primary 
tumcr. or refused surgery. The radiation doses for these pa- 
tients were 800-8,400 rad; seven received palliative doses less 
than 5.000 rad. Treatment for all patients is summarized in 
table 1. 

Hcspital charts, otolaryngology office notes, and radiation 
oncclogy treatment records were retrospectively reviewed to 
determine staging, results of treatment, and complications. 
Using diagrams and direct laryngoscopy reports, each lesion 
was clinically staged according to the criteria proposed by the 
American Joint Committee in 1977 [10]. Lymph nodes were 
examined pathologically for the presence of microscopic metas- 
tases in clinically positive and negative necks. Endpoints for 
this study included local control of the primary tumor and 
regional nodes, actuarial survival, sites of failure, distant metas- 
*ases, voice preservation, complications, cause of death, and 
second primaries. Primary and neck failures were recorded 
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TABLE 1 
Treatment for patients 








Treatment 


"C— l We. Patients - 
Subtotal supraglottic laryngectomy: 
Preoperative irradiation ............._. 92 
Postoperative irradiation ........... 1 
No irradiation... EN a 
o E" 100 (89; 7)" 
Partial laryngopharyngectomy: 
Preoperative irradiation .............__. 11(11) 
Extended subtotal Supraglottic 
laryngectomy: 

Preoperative irradiation .............__. 7 
Postoperative irradiation ............__ "E o 
SUDIDIM Lee Le ceE ix nea ocean: 8 (8) 

Total laryngectomy: 
Preoperative irradiation .............__. 19 
No irradiation....................... E. 
| uas. Le ecia i dokn artc 2117:3 


20(4 
io NTC 160 


" The first number in parentheses is patients who had an ipsilateral neck dissection 
and the second is the number of patients who had bilateral neck dissection 


whenever tumor was documented in these sites by physical 
examination or biopsy. In seven patients the status of the lymph 
nodes and primary tumor could not be determined during the 
follow-up period: these patients were enumerated separately 
and not classified as local control or failure. Distant metastases 
to lungs, bone, liver, and brain were documented by radiogra- 
phy and radionuclide scanning. Voice was categorized as lost 
for patients who died as the result of the operation, those who 
had persistent or recurrent Primary tumor, and those who 
underwent conservation Surgery but subsequently required tra- 
cheostomy for edema, bilaterally fixated true vocal cords. or 
Cartilage necrosis. Using the method of Cutler and Ederer [11], 
actuarial survival was calculated from the initial date of treat- 
ment, usually the first day of radiation since workup and staging 
were complete by that time. Patients who died within 60 days of 
surgery were classified as operative deaths. All patients were 
followed until death or for a minimum of 3 years from the date 
of diagnosis; eight were lost to follow-up and were categorized 
as dead for the analysis of absolute survival. No patients were 
€xcluded in the analysis of results. 


Results 
Staging (table 2) 


Of the primary tumors, about 75% were compartment- 
alized or confined to the larynx (T1-T3) while about 25% 
were noncompartmentalized with spread beyond the 
confines of the larynx (T4). Careful categorization 
showed that 67 tumors (42%) were centrally located 
involving epiglottis and/or false vocal cords; 62 (39%) 
were marginal involving free margin of epiglottis, aryepi- 
glottic fold, or arytenoid; 28 (1796) involved valleculae or 
base of tongue; and 3 (296) penetrated the soft tissues of 
the neck. Eleven patients (7%) required tracheostomy 
for airway obstruction. Type of treatment correlated with 
T stage: subtotal supraglottic laryngectomy was done for 
87% of patients with T1-T2 lesions, while other opera- 


AJR:132, February 1979 


tions or radiation alone were used to treat 65% of pa- 
tients with T3-T4 lesions. Lymph nodes were palpable in 
39% of all patients. Nodes were bilateral in 15 patients 
(9%) and fixed in 11 (77e). Palpable lymph nodes were 
more common with advancing T stage and varied ac- 
cording to the location and invasive characteristics of 
the primary tumor; nodes were palpated in 6796 of pene- 
trating, 50% of valleculae/base of tongue, 48% of mar- 
ginal, and 24% of central tumors. 


Control of Primary Tumor and Regional Nodes (table 2) 


Control of tumor and nodes was significantly better for 
patients without (NO) than patients with (N+) palpable 
nodes (y? = 25.50, P < 0.001). Control of tumor and 
nodes did not differ significantly for patients with differ- 
ent size tumors (T1-T4) (y? = 1.5, not significant) or 
patients with palpable nodes in various degrees of ad- 
vancement (N1-N3) (y? — 1.14, not significant). Control 
of primary tumor and nodes was less for valleculae/base 
of tongue lesions, but did not vary for other anatomic 
locations; T and N control was achieved for 76% of 
central tumors, 74% of marginal tumors, 64% of valle- 
culae/base of tongue tumors. and 100% of penetrating 
tumors. Control of primary tumor and nodes did not vary 
significantly for surgically treated patients, but was less 
for those who received radiation only; T and N control 
was achieved for 88% of extended subtotal supraglottic 
laryngectomy patients, 73% of Subtotal supraglottic lar- 
yngectomy patients, 73% of partial laryngopharyngec- 
tomy patients, 67% of total laryngectomy patients, and 
95% of radiation-alone patients. No primary tumor was 
found in the specimen of 22 (17%) of the 129 patients 
who received preoperative radiation; 14 of these had 
control of their primary tumor and nodes. Five patients 
had positive margins and only one had T and N control. 


Survival 


Five year relapse-free and actuarial Survival for all 
patients was 71% and 45%. respectively (fig. 1). After 3 
years minimum follow-up, 90 patients were alive, 8 were 
lost, and 62 dead, for an absolute 3 year survival of 5695: 
after 5 years minimum follow-up, 53 patients were alive. 
7 were lost, 69 were dead, and 31 were not at risk fora 5 
year absolute survival of 41%. Survival, like control of 
the primary tumor and lymph nodes, correlated with 
compartmentalization of the primary tumor (T1, T2, T3, 
vs. T4), the presence or absence of palpable lymph 
nodes (N- vs. NO), the location and invasive character- 
istics of the primary tumor, and type of treatment. Three 
year actuarial survival was 4696, 6996, and 6394 for 
compartmentalized T1, T2, and T3 tumors, respectively, 
and it was 43% for noncompartmentalized T4 tumors. It 
was 68% for patients without palpable nodes (NO) and 
48% for those with palpable nodes (N+); it was 70% for 
central, 67% for penetrating, 53% for marginal, and 46% 
for valleculae/base of tongue lesions. Actuarial survival 
(3 year) was 66% for subtotal supraglottic laryngectomy 
and extended subtotal supraglottic laryngectomy, 7096 
for partial laryngopharyngectomy, 43% for total laryn- 
gectomy, and 30% for radiation-alone patients. 
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TABLE 2 


Stage Before Surgical Salvage 

















Total 




















Ti T 72 T3 T4 pl 

TOREM 9/11 40/46 [1] 17/21 15/20 81/98 (83) 
MO es ante 0/2 5/12 [1] 5/8 5/7 15/29 (52) 
Es i cree ET. pe 3/5 0/1 3/3 6/9 (67) 
N3* esses 2 5/8 [2] 3/5 (1] 3/11 (2) — 11/24 (46) 
Total 9/13 (69) 53/71 (75) 25/35 (71) 26/41 (63) 113/160 (71) 
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Note. — After surgical salvage of three T and six N failures, ultimate rate of control of tumor and nodes was 122/160 (7696) 
Data reported as number of patients with control/total patients in group Numbers in parentheses are percentages. Numbers in 
brackets are patients for whom status of primary tumor anc lymph nodes was unknown during follow-up period. 
* Subcategories N2a. N2b, N3a. and N3b as defined by American Joint Committee [1] were grouped together as N2 and N3. 
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Fig. 1.—Relapse-free and actuarial survival for 160 
patients with carcinoma of supraglottic larynx. Patients 
whc were lost or died of causes other than cancer were 
withdrawn alive for relapse-free curve; this curve therefore 
depicts only deaths from cancer. 


Interval from End of Treatment to Relapse (table 3) 


Of primary and neck recurrences, 8596 occurred within 
2 years. The interval from treatment until the appearance 
of distan* metastases was slightly longer than the interval 
from treatment until T and/or N recurrence. 


Site of Failure (fig. 2) 


The major site of failure for surgically treated patients 
was the neck with involvement of the ipsilateral neck in 
7. both necks in 8, and the contralateral neck in 14 
patients; there was one stomal recurrence which was 
classified as a neck failure; altogether 30 (21%) of surgi- 
cally treated patients experienced a neck failure. Failure 
at the primary site occurred in 12 (9%) and distant 
metastases in 29 (1496) of surgically treated patients. Site 


of failure for radiation-alone patients was analyzed sep- 
arately. since the distribution of TNM failures usually 
differs from the distribution after surgery; of the 20 
patients who received radiation alone. six (30%) had 
either persistent or recurrent tumor at the primary site, 
three (15%) had a neck recurrence, and two (10%) 
developed distant metastases. 


Surgical Salvage 


Of 40 T and/or N failures, nine (23%) were salvaged by 
additional surgery: six patients had neck dissection and 
three had completion laryngectomy with ultimate control 
of rodal and primary disease. One patient who under- 
went completion laryngectomy had cancer in the re- 
sected margins and received high dose postoperative 
radiation which may have contributed to ultimate control 
of the tumor. 


Voice Preservation (table 4) 


Voice preservation was excellent for patients sub- 
jected to conservation surgery, worse for patients who 
received radiation alone, and absent for patients who 
underwent total laryngectomy; altogether voice was pre- 
served in 71% of all patients. Voice loss was caused 
most often by advanced, persistent, or recurrent tumor 
and less often by treatment complications that required 
tracheostomy. 


Complications 


Of the 140 patients who were treated surgically, 23 
(16%) developed major complications, five of which 
resulted in death within 60 days after operation. Deaths 
were due to myocardial infarction in three and pneu- 
monia in two patients. The most common major compli- 
cation was pharyngocutaneous fistula which occurred in 
12 patients; airway obstruction occurred in three patients 
and cerotid rupture, stroke, and tracheoesophageal fis- 
tula in three others. 

Minor complications occurred in 36 (26%) of the pa- 
tients treated surgically. Aspiration due to glottic incom- 
petence was the most common minor complication (11 
patients). Treatment of aspiration required feeding gas- 
trostomy or Teflon injection of vocal cords to improve 
glottic closure. Vocal cord paralysis occurred in seven 
patients, four of whom had bilateral and three of whom 
had unilateral paralysis. The other complications con- 
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TABLE 3 
Interval from End of Treatment to Development of Primary and/or Neck Recurrence and Distant 
Metastases 
Type of M Interval In Months 
Ho npee 0 0-8 8-12 12-18 18-24 24-30 30-36 >36 
Tand/orN ....... 40 3 10 12 (63) 5 4 (85) e 1 (93) 3 
Nb ecciesie is 22 2 5 5 (55) 4 0 (73) 1 2 (86) 3 


Note. — Numbers in parentheses are percentages of patients who developed relapse before designated interval. Data on 51 


patients. 





Fig. 2. — Distribution of 51 TNM failures for 160 patients 
with carcinoma of supragiottic larynx before surgical sal- 
vage of nine failures. Numbers in parentheses are patients 
who failed after radiation alone. 


sisted of wound infection in six patients, dysphagia in 
four, flap necrosis in four, supraglottic stenosis in two, 
esophageal stenosis in one, and hypoglossal nerve palsy 
In one. There were no complications among the 20 
patients treated by radiation alone. ° 


Second Primary Tumors 


Among the totai population of patients with supra- 
glottic cancer, 41 second primary tumors were diag- 
nosed (26%); of these second tumors, 12 were diagnosed 
before the diagnosis of laryngeal cancer, four at the 
same time, and 25 after. The median time from diagnosis 
of a nonlaryngeal to diagnosis of a laryngeal tumor was 
5 years; from diagnosis of a laryngeal to a nonlaryngeal 
tumor was 4 years. Second tumors originated in other 
head and neck sites in 14 patients, lung in 14, skin in 7, 
and other sites (such as esophagus, breast, and colon) 
in 6. Three primary tumors were noted for 5 patients. The 
original primary tumor and regional lymphatic metas- 
tases were controlled and distant metastases absent in 
35 of the 41 patients who had more than one primary 
tumor. 


Predictors of TNM Relapse (table 5) 


Microscopic lymph node metastases predicted best 
those patlents who would later develop TNM relapse. For 
patients with microscopic lymph node metastases, the 


TABLE 4 
Relation Between Type of Treatment and Voice Preservation 


Voice Loss 
Tiasim Volce 
reatment No er d Anai 
reatment* 
Subtotal supraglottic laryn- 
gectomy ............. 100 9 8 83 (83) 
Extended subtotal supra- 
glottic laryngectomy .. 8 0 1 7 (88) 
Partial laryngopharyngec- 
LOM dees ret EHE 11. 1 0 10 (91) 
Total laryngectomy ....... 21 21ł 0 0 
Radiation alone........... 20 6 0 14 (70) 


Total ............ TUER 114 (71) 


Note. - Numbers In parentheses are percentages with volce preservation for partic- 
ular treatment category. Minimum follow-up is 3 years. Data on 160 patients. 

* Voice loss due to effects of treatment include: operative deaths (three) plus 
tracheostomy for edema (three), bilateral true vocal cord paralysis (two), and 


cartilage necrosis (one). 
t Two T fallures occurred In the pharynx of pationts who had total laryn- 
gectomy and two operative deaths resulted. 


rates of primary and/or nodal fallure and distant metas- 
tases were significantly higher than rates for patients 
without microscopic lymphatic metastases. The rates of 
TNM relapse did not vary significantly by size of primary 
tumor (T1-T4), by nodal status (N1-N3), by location and 
invasive characteristics of the primary tumor, or by age 
or sex. 


Cause of Death 


Among the 94 patients known to be dead at the time of 
analysis, 37 (39%) of deaths could be attributed to tumor, 
19 (2096) to intercurrent disease, 19 (20%) to unknown 
causes, 12 (13%) to second cancers, and 7 (8%) to 
complications of treatment. Within 60 days of operation, 
five of 140 patients who underwent surgery died, an 
operative mortality of 4%. 


Discussion 


Patients with carcinoma of the supraglottic larynx who 
have been treated by low dose preoperative radiation 
and surgery have a relatively favorable prognosis. The 
primary tumor and lymph nodes were controlled and 
voice preserved in 71%. Those patients who remain 
tumor-free live more than 3 years and are subject to 
other factors that result In mortality such as age, cardio- 
vascular disease, and second primary tumors (fig. 1). 
Second primary tumors occurred in 26% of our patients, 
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TABLE 5 


Relation Between Palpable and Microscopic Lymph Node 
Metastases and Primary and/or Nodal Failures, Distant 
Metastases and Actuarial Survival 


3-Year 





Lymph Node Metas- i ee Vom Actuarial 
tases No Survival 
Palpable/Microscopic —— - —— 
No % No % (%) 
Yes/Positive ...... 32 17 12 38 
74 84 
No/positive ......- 18 6 4 49 
Yes/negative ..... 20 3 1 66 
No/negative ...... 62 9 2 81 


Note. — Data on 132 patients. Excluded from analysis were 20 patients who received 
radiation alone. five without neck dissection and three whose pathology reports were 
not located. Microscopic positive vs. microscopic negative, TNM relapse vs. no 
relapse. x? = 55.56, P <0 001. 


an incidence also reported by others [2, 3]. The inci- 
dence of second primary cancers after conservation 
surgery for supraglottic cancers is greater than after 
laryngectomy for transglcttic cancers [3] because pa- 
tients who have had laryngectomy are generally forced 
to stop smoking and risk of second aerodigestive can- 
cers decreases with time after cessation of smoking [12]. 
Those patients who relapse usually do so within 2 years; 
tumor-related deaths resulted for about 7596 of those 
with primary and/or nodel recurrence and all of those 
with distant metastases. 

Several facts about the selection of treatment for 
patients with carcinoma of the supraglottic larynx are 
notable. Only a few received palliative treatment because 
distant metastases were present, the primary cancer or 
regional nodes were unresectable, or the patient's med- 
ical status was too pocr to withstand the insult of 
surgery. The majority of patients had tumors and nodes 
that were resectable and most of these had primary 
tumors amenable to conservation surgery. Overall, about 
75% of the patients in ou* population were subjected to 
conservation surgery which supports the findings of dye 
injection [13] and whole-crgan serial section studies [14, 
15], showing that most suoraglottic cancers are confined 
to the supraglottic comoartment and removable with 
preservation of the anatomy responsible for phonation. 
A few patients in our series had tumors more extensive 
than originally expected by preoperative assessment and 
these required total laryngectomy. Other patients had 
total laryngectomy because patient reliability was judged 
too poor for adequate follow-up to deal with potential 
complications. In contrast to others who fear complica- 
tions after conservation surgery and more often do total 
laryngectomy with loss o1 voice [7], we feel that mortality 
and complication rates ere low enough after conserva- 
tion surgery to justify the increased rates of voice pres- 
ervation that result. 

The current staging system [10] has limited prognostic 
value whether the treatment be radiation alone followed 
by surgical salvage or preoperative radiation and conser- 
vation surgery. In the case of radiation alone where size 
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of tumor is important for local control [1], the two- 
dimensienal size of the lesion is not recorded in the 
current staging system and the third dimension of the 
tumor, its depth of penetration, is difficult to assess. 
Tumor sze does not always correlate well with T stage in 
the current staging system; for instance, a small diame- 
ter tumer at the junction of the false vocal cord and 
epiglottis and a larger bulky tumor involving the same 
sites are both classified as T2; radiocurability of the 
small lesion is undoubtedly greater than for the larger 
one and yet both are given the same T stage. In the case 
of surgical management of cancer of the supraglottic 
larynx, t is compartmentalization and not size that pre- 
dicts ab lity to control the tumor, the local control rates 
are sim: ar for T1-T3 lesions since these are confined to 
the supraglottic compartment and removable. It is only 
when the tumor spreads beyond the confines of the 
supraglottic compartment or becomes T4 that a decrease 
in local control results [9]. In our patients the highest 
rate of local failure occurred in valleculae/base of tongue 
lesions which had escaped the anatomic barriers of the 
supraglottic compartment and were, therefore, more 
difficult to remove with adequate margins. Others have 
also ncted the lack of correlation between two-dimen- 
sional T staging in the supraglottic larynx and prognosis 
in surg cally treated patients (9, 16]. Norris et al. [16], in 
a whole-organ serial section study of a group of patients 
who urderwent laryngectomy, were unable to correlate 
T stage and involvement of the preepiglottic space with 
surviva ; however, they correlated depth of tumor pene- 
tration with survival. Therefore, it might be recom- 
mended that a different staging system be developed 
that provides a two-dimensional surface measurement of 
the esion and assesses its compartmentalization. 

In ths series of patients treated predominantly by low 
dose preoperative radiation and conservation surgery, 
local control of the primary tumor and lymph nodes and 
voice preservation were achieved in 7196 of all patients 
which compares favorably with results achieved by radia- 
tion aone followed by surgical salvage of radiation 
failures [1-5]. A number of radiation series report ulti- 
mate lecal control rates of 4626-8490 and voice preser- 
vation rates of 4396-6896 [1-5] (table 6). After radiation 
alone or carcinoma of the supraglottic larynx, roughly 
half of the patients develop local failure and half of these 
failures are then salvaged by laryngectomy which gives 
the same local control rate reported in our series. How- 
ever, the rate of voice preservation in most radiation- 
alone series is less than that reported here for conserva- 
tion surgery since surgical salvage iS generally achieved 
by zotal laryngectomy which results in loss of voice [17, 
18]. Consequently, only about 50% of the patients after 
radiation alone, compared with about 75% after conser- 
vation surgery, are left with a functioning larynx. 

The major site of failure after low dose preoperative 
radiaton and conservation surgery for carcinoma of the 
supraglottic larynx is the neck. Study of the distribution 
of failures within the neck shows that about 25% occur 
in the ipsilateral neck, about 25% in both sides of the 
neck. and about 5096 in the contralateral neck. The 
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TABLE 6 
Ultimate Local Failure and Voice Preservation after Radiation Alone 


——— = d gee ss 
Reference No. Radiation Salvage Ultimate Voice 
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Failures Failure Preservation 
1) ree 115 37 (32) 19 18 (16) 78 (68) 
LOREM 163 79 (48) 29 54 (33) 84 (52) 
(a eee 52 28 (54) 16 12 (23) 25 (48) 
i eee 92 48 (52) ? ? 44 (48) 
a ne 184 105 (57) 6-10, few N 99 (54) 79 (43) 


Note. — Numbers in parentheses are percentages of total patients. 


appearance of tumor in the clinically negative contralat- 
eral neck in 7596 of those who developed neck failure 
demonstrates that low dose preoperative radiation is 
inadequate to sterilize microscopic disease in lymph 
nodes. 

The presence of microscopic cancer in lymph nodes 
best predicted those patients who would develop primary 
and/or nodal recurrence and distant metastases. As 
expected, these patients also had significantly lower 
survival rates than those without recurrent tumor or 
distant metastases. It would therefore seem logical to 
deliver more aggressive local treatment to patients with 
microscopic lymph node metastases, since they are the 
ones more likely to develop local recurrence. Higher 
doses of radiation than used in our series are probably 
necessary, since tumor at the primary site and in lymph 
nodes was eliminated in only a small percentage of 
patients and neck recurrences subsequently developed 
in a significant proportion of patients. We were unable 
to compare patients treated by low dose preoperative 
radiation with those treated by 5,000 rad or more 
since there were too few of the latter. The impact of low 
dose preoperative radiation on local recurrence and 
Survival is uncertain since objective comparisons with 
no radiation and higher doses of pre- and post operative 
radiation are lacking. Post Operative radiation in doses 
of 5,000-6,000 rad has been compared to surgery alone 
and shown to effectively reduce primary and neck recur- 
rences [1]. 

Selection of primary treatment can probably be based 
on the morphology and size of the supraglottic tumor. 
Radiation alone is recommended for small exophytic 
lesions of the supraglottis since rates of local control 
and voice preservation are high and surgical complica- 
tions nonexistent [1, 19, 20]. Conservation surgery, when 
applicable, is recommended for ulcerating lesions and 
those with significant bulk since rates of local control 
and voice preservation are higher than those achieved 
by radiation alone followed by surgical salvage. 
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Dose Considerations in Total Skin Electron Irradiation for 
Mycosis Fungoides 


THEODORE C. M. LO,’ FERDINAND A. SALZMAN,' AND KENNETH A. WRIGHT* 


Two hundred patients with generalized cutaneous mycosis 
fungoides were treated with total skin electron irradiation 
(TSEl) in the Lahey Clinic Radiotherapy Department-MIT High 
Voltage Research Laboratory between 1964 and 1973. None 
of the patients had any clinical evidence of extracutaneous 
disease at presentation. The 3-year absolute survival rate was 
54% (107 patients). Analysis of these 107 long-term survivors 
evaluated the relation between incidence of generalized cu- 
taneous recurrence and total treatment dose given during the 
initial course of TSE}. 

Results indicated that in patients with erythroderma, the 
need for a second course of TSEI was inversely related to the 
total dose given during the first course. However, the curve 
seemed to flatten at about 1,500 cGy (rad). In plaque disease, 
the percentage of patients who received repeated courses of 
TSEI seemed to be relatively constant independent of total 
dose given during the initial course (6596-8096). In patients 
with tumor lesions, the incidence of generalized cutaneous 
recurrence was directly proportional to total dose. 

The optimal dose of TSEI for patients with mycosis fun- 
goides may vary depending on types of skin lesions. Total 
dose during the initial course of TSEI should be kept relatively 
conservative, particularly in patients with generalized plaques 
where relapse rate is high allowing reserve of normal tissue 
tolerance for further TSEI when indicated. 


Total skin electron irradiation (TSEI) remains one of the 
most effective modes of treatment for generalized my- 
cosis fungoides confined to the skin today [1-6]. Al- 
though cure rates are still low, its palliative value is 
definitely irrefutable [1, 2, 5, 6]. However, once disease 
has progressed beyond the cutaneous system, prognosis 
becomes ominous, and survival is measured in terms of 
months [4]. Unfortunately, systemic chemotherapy, 
either single agent or combination drugs, has not been 
found significantly effective in control of the disease to 
date [4]. Thus, meaningful assessment of the value of 
total skin electron irradiation would pertain only to the 
group of patients with clinical disease confined to the 
skin who survived for a substantial length of time. A 
study was carried out to evaluate such a group of 
patients with respect to local control with TSEI. 


Subjects and Methods 


Two hundred new patients with generalized cutaneous my- 
cosis fungoides were treated with total skin electron irradiation 
(TSEI) in the Lahey Clinic Radiotherapy Department-MIT High 
Voltage Research Laboratory between 1964 and 1973. The 
constant potential electrostatic generator used was of the Van 
de Graaff type with the capacity of producing electrons with 
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energies up to 3.5 MeV. We believe this energv is adequate for 
lesions not more than 1 cm thick. Both the physical aspects and 
the dosimetry of the apparatus have been described in detail 
[7]. 

The total treatment dose reported throughout this paper is 
the specified maximum entry dose computed with the formula 





smo = x 47) 


where SMD is the total specified maximum entry dose, C is the 
number of cycles per treatment course, d is the daily entry dose 
per field, f is the number of fields per cycle, end the subscript 
designates the technique used. The advantages of the use of 
the SMD concept have been discussed [5]. It standardizes the 
methoc of reporting doses among various institutions when 
differert techniques are employed, and it guides the therapist 
to limi! total dose within acute and chronic normal tissue 
tolerance. Obviously, during each treatment session all fields 
used must be complementary to one another. 

All 200 patients presented with generalized multiple or con- 
fluent skin lesions covering at least 50% of the total skin area, 
and none had clinical evidence of nodal or systemic disease on 
the first day of TSEI. Pathology was reviewed and confirmed by 
our pathologists. 

Before January 1972, the six-field cycle technique was used, 
anc since then, an eight-field cycle technique has been used. 
The details of these techniques have been discussed [5]. All 
pat ents were treated on a 5 day per week basis. 


Results 


Table 1 shows the absolute overall survival at 3 years 
after initiation of TSEI for all 200 patients. Patients were 
categorized into three subgroups by primary lesion type 
as presented on the first day of TSEI. Of the 200 patients, 
107 (54%) survived for 3 years or longer; 32 patients had 
erythroderma, 56 patients had plaque lesions, and 19 
patients had tumors. The poor prognosis of patients with 
tumors was commonly due to rapid onset of metastatic 
visceral disease [5]. 

Among all 200 patients, 81 received only a single 
course of TSEI without further electron irradiation, and 
35 of them survived for 3 years or longer. These patients 
are listed by primary lesion type shown in table 1. 

Table 2 shows the current status of this group of 35 
patients. Fourteen patients were considered "cured." All 
of these patients have now been studied for at least 5 
years (table 3) and none of them needed further treat- 
ment since the initial course of TSEI. As expected, the 
highest cure rate was demonstrated in the group of 
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(table 5). Clinically this implies that for this type of lesion, 
high-dose irradiation would perhaps be indicated if tol- 
erance allowed. 

However, for plaque disease, the percentage of pa- 
tlents who received repeated courses of TSEI seemed to 
be relatively constant, ranging from 65% to 80% regard- 
less of total dose given during the first course of TSEI 
(table 5), suggesting a universally high relapse rate for 
this particular type of lesion even with an aggressive 
initial approach. In patients with tumors the incidence of 
generalized cutaneous recurrence was directly related to 
total dose (table 5). Unfortunately, among the six pa- 
tients with tumor who received high-dose irradiation 
(more than 1,500 rad), only one survived longer than 3 
years for this analysis. This patient received a second 
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TABLE 1 
Survival 
Erythroderma Plaque Tumor Total 
Total patients ..................... 57 89 54 200 
Overall 3-year survival ........... A 32 (56) 56 (63) 19 (35) 107 (54) 
One course of TSEI: 
Patients studied ................ 36 (63) 25 (28) 20 (37) 81 (41) 
Survived 3 years ................ 19 (53) 13 (52) 3 (15) 35 (43) 
Note. — Numbers In parentheses are percentages. 
TABLE 2 TABLE 3 
Status of 3-Year Survivors Who Had Only One Course of TSE! "Cure" after One Course of TSE! 
pig Plaque — Tumor us Dose" ae Survival 
vn puse vant Sea cp edt ades 11” 2 1 e pes vent 
ving with disease — RNE et 9 2 Enh odentia: 

Died from disease............ 2 2 0 LN d " o 
LIONE enia DIE NNI OIII do — 8 — 8 
- One patient died of intercurrent disease at § years (NED). ee eee ee 1,300 6 7 
T One patient [s now NED after a course of chlorambucll. : 

D: unis v a P WIE i e 1,125 6 5 
D keg tides cas ae MUS 1,125 6 5 
ra cr E 3,000 6 6 

patients with erythroderma. Of these 14 patients, 13 Oo dee iterate PE da 1,800 8 5 

received a total dose of less than 2,000 rad. 9. 1,800 8 5 
Unfortunately, once cutaneous disease recurred after d ML EE 1 Po : : 

the initial course of TSE!, the chance of "cure" appeared Plaque: ey ek i 

to be extremely remote. Table 4 shows the outcome of MO ee ee uud 900 6 11 

the 72 3-year survivors who required further electron 18 etos ws diet ahs tga 1,000 6 5 

irradiation, either local spot treatment or TSE! or both, Tumor 

after the initial course of TSEI; only two patients could ie eae qo Mu Mee 1,200 D Us 

be considered "cured." One patient with tumor died SERRE oe enna enn ynpee: 

from an automobile accident 8 years after two courses of 

TSEI and one course of local "spot" irradiation, and 

another patient with tumor survived 5 years free of E 
disease after one course of TSEI and seven courses of 
local spot treatments. All 3-Year Survivors MI Had More Electron Therapy Than One 
: : : ourse of TSE! 
We were interested in the relation between the treat- 

ment dose during the first course of TSEI and subse- Erythro- Plaque Tümór 

quent generalized cutaneous recurrence when a second em 

course of TSEI was required among this group of 107 — No... t3 43 16 

long-term survivors. In patients with erythroderma, the E e e Ji S 

need for a second course of TSE! was inversely propor- — pead......... Satie ee eat 6 15 e 

tional to the total dose given during the initia! course Living with dlsease .......... 7 28 10t 


* One patient diad of intercurrent disease (NED) B years after last spot Irradiation 
(had tw5 TSE] and one spot treatment). 

t Ore patient is NED 5 years after jast spot irradiation (had one TSE! and seven 
spot treatments). 


course of TSE] at 3 years and is now living with disease 
at 5 ysars. 


Discussion 


Mycosis fungoides is a rare and chronic form of 
lymphomatous malignancy arising from the cutaneous 
system. The optimal treatment for this disease remains 
undetermined today. However, the distinct value of total 
skin electron irradiation, as one of the most successful 
means for local control of this disease, is well known. 
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TABLE 5 
Incidence of Generalized Recurrence: All 3- Year Survivors 


No. Recurrence 


SMD (rad) Patients Rate (%) 

Erythroderma (N = 32): 

AD oid picdnes Sarees eweeE aE 17 9 (53) 

13400-15500 .. oo R9 9 2 (22) 

4500-2500 .... or Rn 3 0 

o BHO SEED cide epe d rn RS 3 1 (33) 
Plaque (N = 56): 

LA GOO TREETIDILLIIEL E EO 28 19 (68) 

4 3n051 8D | rt rA ES 17 11 (65) 

15500 DEO eroien eet PRES 5 4 (80) 

PE Sse) rrsan es 3 2 (67) 

5 000-8000 asc cdc die RR 3 2 (67) 
Tumor (N = 19): 

omi ee ES er 11 6 (55) 

1300-3 500 ex peq hu ha en 5 (71) 

>1,500 (1,687) ...... nnn 1 1 (100) 


Unfortunately, the prognosis becomes ominous as soon 
as the disease has spread beyond the cutaneous system, 
since response to chemotherapy has been poor [4]. 
Thus, we believe that meaningful assessment of tne 
value of TSEI would pertain only to the group of long- 
term survivors with disease still confined to skin. 

Our results are similar to those reported by others 
[2, 8]. In patients with generalized skin lesions, the cure 
rate after one single course of TSEI is less than 10%, 
even when higher doses were given. Apparently TSE! 
alone is not expected to be the curative mode of treat- 
ment for this disease. Many centers including ours heve 
embarked on a program to give patients adjuvant topical 
nitrogen mustard after completion of TSEI. No signifi- 
cant improvement in long-term disease-free survival has 
been seen so far [9]. Others are also using a multidisci- 
plinary approach with TSEI, total nodal photon irracia- 
tion, topical nitrogen mustard, and systemic chemother- 
apy. The results remain pending at present (8]. 

Our results suggest that in patients with erythroderma, 
total dose during the initial course of TSEI is inversely 
related to generalized recurrence rate. However, in 9a- 
tients with plaques or tumors, this relationship seems to 
be much less obvious. The Stanford group also found 
that while the incidence of complete regression was 
directly related to treatment dose during the first course 
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of TSE in their group of patients with erythroderma, 
there was an inverse relationship in their group of pa- 
tients with tumor lesions [2]. 

We conclude that the optimal dose of TSEI for patients 
with mycosis fungoides may vary depending on type of 
skin lesions. We believe that total dose during the initial 
course of TSEI should be kept relatively conservative, 
particu arly in patients with generalized plaques where 
relapse rate is high, allowing reserve of normal tissue 
tolerance for further TSEI when indicated. 
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Treated Stage IIB Hodgkin's Disease Complicated by Late Paraplegia 


In 1969, a 17-year-old black boy with Stage IIB Hodg- 
kin's disease (mixed cellularity type) was studied. There 
was radiologic involvement of the mediastinum and 
bilateral cervical lymphadenopathy. A full staging lapa- 
rotomy was negative. Subsequently he received 4,000 
rad to the central axis of a "mantle" field in 53 days. 

The patient began to develop progressive lower ex- 
tremity weakness with muscle wasting 4 years later. A 
muscle biopsy indicated polymyositis, and subsequent 
trial of high-dose cortisone was ineffective. Nine months 
later the patient complained of back pain and increasing 
difficulty in walking upstairs, associated with hypes- 
thesia of the feet. Neurologic examination revealed a 
sensory level at T2 with bilateral hyperreflexia of the 
knees and ankles. Plain films of the spine were normal. 
Myelography showed a high-grade extradural block from 
T2 to T9 (lead picture). Chest radiography. complete 
blood count, alkaline phosphatase, bone marrow exam- 
ination, and liver-spleen scan were normal. 

The presumptive clinical diagnosis was recurrent (in- 
traspinal) Hodgkin's disease, occurring nearly 40 months 
after initial diagnosis and radiation therapy. The patient 
received a combination of Vincristine and irradiation of 
the entire thoracic cord. After 1600 rad, he became 
totally paraplegic. An emergency thoracic laminectomy 
revealed a poorly defined, friable mass in the epidural 
space. The histopathologic diagnosis was intraspinal 





lipoma (fig. 1). There was little postoperative neurologic 
improvement; 5 years after his first examination, the 
patient has developed recurrence of Hodgkin's disease 
in the periaortic nodes. 


Discussion 


Hodgkin's disease in the mediastinum usually appears 
as an anterior (pretracheal) mass [1]; nevertheless, op- 
posing radiation fields are usually recommended rather 
than a single anterior field, because of the possibility of 
"silent" disease in the middle and/or posterior medias- 
tinum (i.e., a paraspinous mass) [2]. Hodgkin's disease 
may also extend into the extradural space directly from 
involued prevertebral lymph nodes, or via the intercostal 
and epidural veins. This patient was treated initially with 
opposing fields; at the time of the extradural block 4'/2 
years later, the thoracic paraspinous region appeared 
normal on chest films. Close scrutiny of the vertebral 
bodies, pedicles, and ribs also revealed no bony abnor- 
mality. 

Radiographic involvement of the vertebral bodies or 
the pedicles with Hodgkin's disease is not, as with the 
majority of other cancers metastatic to the spinal column 
[3], a common antecedent or concommitant of clinical 
extradural involvement. However, late extradural Hodg- 
kin's dsease often will occur in conjunction with a 
recurrence of tumor elsewhere in the body. Furthermore, 
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Fig. 1.—Histopathologic examination of excised extradural mass. 
Mature, fat-containing cells compatible with intraspinal lipoma. 


intraspinal involvement as a manifestation of recurrent 
Hodgkin's disease is commonly accompanied or pre- 
ceded by an exacerbation of systemic ( B”) symptoms 
[4]. This patient had neither clinical evidence of tumor 
recurrence elsewhere nor systemic symptoms. 

Furthermore, reirradiation of the spinal cord should 
always be approached with caution because of the risk 
of myelitis. Radiation myelitis, while a rare complication 
of treatment, may become manifest usually within 6 
months to 1 year after spinal irradiation. In this patient, 
laminectomy to determine the etiology of the extradural 
block was indicated before irradiation of this suspected 
solitary" recurrence (of Hodgkin's disease), especially 
in an area of the thoracic cord which had earlier received 
over 4,000 rad. 

Intraspinal lipomas are indeed rare [5-8]; while the 
interpedicular spaces were not widened in this patient, a 
lipoma may erode or separate the pedicles like any other 
slowly growing tumor [9-12]. Meningiomas, ependymo- 
mas, and neurofibromas are more common. An extrad- 
ural abscess can simulate a tumor; however, in addition 
to severe local pain (which this patient had) there usually 
IS narrowing of the disc interspaces, with or without 
adjacent vertebral destruction. The presence of a block 
on the myelogram makes an anterior spinal artery throm- 
bosis, transverse myelitis secondary to radiation [13], or 
other demyelinating disorder unlikely. 

In a patient already treated for cáncer, focal symptoms 
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may result from recurrent tumor or as a complication of 
treatment, but it is important to recognize an entirely 
new condition when it occurs. In this patient the absence 
of "B" symptoms, the lack of evidence of late nodal or 
visceral recurrence, and tte negative spine and soft 
tissue radiographs in the area of a demonstrated myelo- 
graphic block indicated a lower probability of recurrent 
Hodgkin's disease and should have raised the suspicion 
of a new neurologic disorder. 
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Esophageal Obturator Airway: Radiographic Appearance 


M. JOYCE PAIS! AND HOWARD B. SEGAL' 


The esophageal obturator airway, developed by Don 
Michael et al. [1], is a simple tool to improve ventilation 
during cardiopulmonary resuscitation (CPR). Paramedic 
and other CPR support personnel can be easily trained 
to effectively use the esophageal obturator airway to 
maintain breathing and circulation until the patient can 
be transported to a hospital for other life support sys- 
tems. such as endotracheal intubation. A laryngoscope 
is not needed for insertion and the danger of aspiration 
is reduced. 

A modified device, designed by Gordon in 1970 (cited 
in [2]), has been used by the Los Angeles Fire Depart- 
ment paramedic and other CPR teams [2-5]. In May 1973 
it was accepted at the National Conference on Standards 
for CPR in emergency cardiac care as “a recent innova- 
tion in the management of cardiac arrest patient" [5], 
and it has been designated one of the basic life support 
systems by the American Heart Association [6]. 

A face mask is attached to a cuffed tube that is passed 
blindly into the esophagus. A soft plastic obturator 
blocking the distal end of the tube is inflated once the 
cuff is passed. At the upper end of the tube (near the 
hypopharynx) are 3 mm holes (fig. 1). The face mask is 
placed tightly over the mouth and nose and ventilation 
using air (mouth-mouth) or oxygen (which prevents air 
leakage through the nose or mouth) is begun. Sealing 
the distal end precludes air from entering the stomach, 
as well as vomiting and aspiration. If the facilities end 
personnel are available, endotracheal intubation is insti- 
tuted. Since vomiting often accompanies tube removal, 
it is not removed until after the endotracheal tube has 
been inserted. 

Contraindications for using the esophageal obturetor 
airway are a conscious patient, any patient under age 15, 
and those with known esophageal cancer or other 
esophageal lesions. Complications include unrecog- 
nized endotracheal intubation; in the conscious patient, 
vomiting against the inflated balloon that results in 
esophageal injury; traumatic laceration of the airway 
including the hypopharynx; vomiting after removal; and 
inflation of the stomach if the balloon is not adequately 
inflated [7]. 

Since the esophageal obturator airway is removed 
immediately after insertion of the endotracheal tube, it is 
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usually not seen on initial radiography in the emergency 
room. However, if it has not been removed before initial 
radiogrephy, recognition by the radiologist will avoid 
possible confusion. 


Case Report 


A 58-year-old American Indian woman had many past medical 
problems, including diabetes and a cerebro vascular accident 
sustained 1 year before admission that left her with a spastic 
left hemiparesis and expressive aphasia. About 1 week before 
admissicn, she was seen as an outpatient for a left lower lobe 
pneumonia. Later, she developed respiratory arrest, and a 
paramedic introduced an esophageal obturator airway while 
she was still at home. In the emergency room, an endotracheal 
tube was inserted and radiography demonstrated both the 





Fig. ~.—Esophageal obturator airway. Air or oxygen enters proximal 
end thrcugh small holes and is forced into trachea. Balloon at distal end 
(arrow) occludes esophagus to prevent vomiting. 
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Fig. 2.—Esophageal obturator airway with inflated balloon in 
esophagus (arrowheads ). Endotracheal tube is in right main stem bron- 
chus (arrow ). 
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tracheal airway in the right main stem bronchus and the esoph- 
ageal obturator airway (fig. 2). The tracheal tube was relocated 
and the esophageal obturator airway removed. Blood gases 
were satisfactory. However, because of her numerous Systemic 
problems, the patient died 3 days later. 


Discussion 


Since esophageal obturator airways are being used 
widely throughout the country by paramedics, those 
interpreting radiographs should be able to recognize the 
appearance of a ballooned tube in the esophagus. They 
should also be aware that complications, such as unrec- 
ognized endotracheal intubation, traumatic laceration of 
the airway with or without associated pneumomedias- 
tinum, vomiting after withdrawal, and aspiration pneu- 
monia, though rare, may occur. 


REFERENCES 


1. Don Michael TA, Lambert EH, Mehran A: Mouth-to-lung 
airway for cardiac resuscitation. Lancet 2:1329. 1968 

2. Farley M: The esophageal obturator airway. Respir Ther 3: 
95, 1973 

3. Greenbaum DM, Poggi J, Grace WJ: Esophageal obstruc- 
tion during oxygen administration: a new method for use in 
resuscitation. Chest 65: 188-191, 1974 

4. Smock SN: Esophageal obturator airway: preferred CPR 
technique. JACEP 4:232-233, 1975 

9. Schofferman J, Oill P, Lewis AJ: The esophageal obturator 
airway —a clinical evaluation. Chest 69:67-71, 1976 

6. Standards for cardiopulmonary resuscitation (CPR) and 
emergency cardiac care (ECC). JAMA [Suppl] 227 :833-868, 
1974 

7. Johnson KR, Genovesi MG, Lassar KH: Esophageal obtu- 
rator airway; use and complications. JACEP 5: 36-39, 1976 


Hairy Esophagus: A Complication of Pharyngoesophageal Reconstructive Surgery in 
Two Cases 


GORDON K. McLEAN' AND IGOR LAUFER' 


Carcinomas of the head and neck account for 5% of all 
malignancies occurring annually in the United States [1]. 
Current therapy for invasive lesions generally consists of 
a combination of radiation and surgery. Attempts at a 
truly curative procedure may require radical resection 
with loss of major portions of the hypopharynx and 
esophagus. This, in turn, necessitates extensive second- 
ary reconstruction in order to maintain a degree of 
normal oropharyngeal function. In some of these opera- 
tions, a full thickness skin graft is mobilized to recon- 
struct the pharynx and esophagus [2, 3]. Since the 
epithelial surface becomes the inner surface of the 
reconstructed tube, these flaps may continue to bear 
hair. This may give rise to dysphagia and, in addition, 
give rise to a characteristic radiographic appearance in 
postsurgical esophagrams. We describe the problems 
encountered in two patients who developed endophar- 
yngoesophageal hair after reconstructive surgery for 
neck carcinoma. We also point out the characteristic 
radiographic appearance of this postsurgical state. 


Case Reports 


Case 1 


A 72-year-old man was seen in 1974 with a complaint of 
dysphagia. Examination disclosed a 2 x 4 cm mass on the left 
lateral hypopharyngeal wall with extension to the aryepiglottic 
fold. Biopsy showed a well differentiated squamous carcinoma 
and the lesion was classed T2NOMO. A total laryngectomy and 
left radical neck dissection were then performed. A pharyngo- 
cutaneous fistula developed postoperatively but closed sponta- 
neously within 2 months. Increasing dysphagia developed and 
was treated with bougienage; however, passage of dilators 
became increasingly difficult and, 6 months after initial surgery, 
a revision of the pharyngeal stricture was performed using a 
deltopectoral skin flap. 

At 3 months after the reconstruction, the patient again expe- 
rienced dysphagia. Examination revealed “exuberant” hair 
growth in the hypopharynx. Endoscopic removal of the hair 
produced relief. Recurrence of dysphagia secondary to re- 
growth of the hair necessitated return visits for endoscopic 
“haircuts” every 4-6 months for the next 2'/2 years. 

In June 1977, persistent left neck pain associated with hem- 
optysis prompted a complete endoscopic examination which 
revealed a superficial epidermoid carcinoma of the esophagus 
as well as endoesophageal hair. A barium swallow showed an 
unusual filling defect due to a mass of hair along the right 
lateral wall of the cervical esophagus. The surface was irregular 
with small rounded filling defects due to hair follicles. Just 
distal to this area, minimal mucosal abnormality corresponded 
to the superficial esophageal carcinoma (fig. 1). Although radia- 
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tion therapy was instituted, the endoesophageal hair growth 
persists at this time. 


Case 2 


A 60-year-old man complained of a neck mass. Biopsy of a 
large left tonsillar mass extending into the oropharynx showed 
squamous cell carcinoma. A "composite procedure” (left radi- 
cal tonsillectomy, left hemimandibulectomy, partial left hemi- 
glossectomy, partial resection of the left oropharynx and hypo- 
pharynx, and left radical neck dissection) was performed fol- 
lowed by use of a deltopectoral skin flap. The postoperative 
course was marked by persistent dysphagia; endoscopic exam- 
ination disclosed extensive hair growth in the reconstructed 
pharynx as well as a stricture at its juncture with the cervical 
esophagus. Removal of the hair with forceps and bougienage 
of the esophageal introitus produced relief. 

Over the next 6 years the patient returned for removal of 
endopharyngeal hair and bougienage. Initially this produced 
relief for only 3 to 4 months before dysphagia recurred. The 
amount of hair was noted to decrease over the years with a 
corresponding decrease in dysphagia. An esophagram in Sep- 
tember 1976 showed marked distortion of the pharynx due to 
the skin flap. There was a stricture at the junction of skin flap 
with the cervical esophagus. The surface of the skin flap was 
coarse and irregular with numerous small, rounded filling 
defects. This appearance was due to the residual hair follicles 
(fig. 2). Since the last hair removal in September 1976, hair 
growth has not recurred. The esophageal introitus remains 
stenotic but produces only mild dysphagia. 


Discussion 

Since wide excision of these tumors frequently re- 
quires the sacrifice of substantial parts of the hypophar- 
ynx and cervical esophagus. à variety of reconstructive 
procedures involving the mobilization of full thickness 
deltopectoral or laterally based neck flaps are used. 
These provide the reconstructed tube with a squamous 
epithelium which desquamates and resists abrasion and 
ulceration. Since these flaps are frequently hair-bearing 
in males, they may result in a "hairy esophagus, an 
endopharyngeal or endoesophageal mass of hair. Since 
the growth may be exuberant and produce considerable 
dysphagia, periodic endoscopic hair removal is advised. 
Although the hair growth has been reported to cease 
spontaneously within 1 year of surgery, our patients 
required periodic hair removal for 3 and 6 years, respec- 
tively. Although standard otorhinolaryngology texts 
mention this complication [2, 3], there have been no 
illustrations of its endoscopic or radiographic appear- 
ance and we have found no references to it in the 
radiologic literature. 
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Fig. 1. — Endoesophageal hair after reconstruction of cervical esopha- 
gus. Filling defect along right lateral wall of cervical esophagus (white 
arrows). Surface of mass is irregular with multiple small rounded filling 
defects due to hair follicles. Distally, there is minimal mucosal abnormal- 
ity due to superficial squamous carcinoma of esophagus (arrows) 


The radiologic appearance of the reconstructed phar- 
ynx and esophagus will vary depending on the extent of 
surgical resection, the size of the skin flap, and the 
presence of postoperative complications. Nevertheless, 
the presence of endopharyngeal or endoesophageal hair 
on the skin flap does have a characteristic radiographic 
appearance. It will depend to some extent on whether 
the esophagram is performed before or after hair re- 
moval. Before hair removal, there may be a mass of hair 
with an irregular surface, suggestive of a bezoar. After 
hair removal, one may see a coarse surface with multiple, 
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Fig. 2. — Endopharyngeal hair due to reconstruction of pharynx. Fron- 
tal view shows multiple small rounded filling defects due to hair follicles 
growing on skin flap. 


small rounded filling defects representing the hair folli- 
cles. This characteristic appearance should not be mis- 
taken for a foreign body, recurrent tumor. moniliasis, or 
herpes esophagitis. 
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Spontaneous Aortic Rupture Associated with Chronic Steroid Therapy for 
Rheumatoid Arthritis in Two Cases 


DOUGLAS C. SMITH' AND ALBERT E. HIRST? 


We recently encountered spontaneous rupture of the 
descending thoracic aorta in two patients who had 
received long term steroid therapy for rheumatoid arthri- 
tis. The striking similarity of their symptoms and angio- 
graphic and surgical findings suggested chronic steroid 
therapy may have been causally related to the sponta- 
neous rupture of the aorta. 


Case Reports 
Case 1 


A 55-year-old white woman awakened with severe pain in the 
left side of her chest that lessened somewhat by hospital 
admission. Physical examination revealed some tenderness 
over the left side of the anterior chest wall. The heart showed a 
regular sinus rhythm; lungs were clear. The blood pressure was 
120/70 mm Hg. The fingers displayed severe rheumatoid ar- 
thritic deformity with ulnar deviation. She had had rheumatoid 
arthritis for 30 years and had been taking prednisone 10 mg 
daily for the past 11 years. Blood pressures recorded 10 and 3 
years earlier were 112/80 and 128/90 mm Hg, respectively. A 
VDRL test for syphilis was nonreactive. Chest radiography the 
same day revealed a left hilar mass (fig. 1A) that was not present 
2 years earlier. Because there were no pulsations in the mass 
on fluoroscopy, a presumptive diagnosis of bronchogenic car- 
cinoma was made. 

Bronchoscopy on hospital day 4 revealed no lesions. Medias- 
tinoscopy revealed a large nonpulsatile mass. Incisional biopsy 
resulted in pulsatile arterial bleeding that was quickly controlled 
with sutures. A rapid frozen section from the biopsy site re- 
vealed only necrotic tissue. Aortography (fig. 1B) on hospital 
day 6 revealed partial opacification of an irregular cavity within 
an 8 x 10 cm smoothly contoured mass originating from the 
inner curvature of the distal arch of the aorta and projecting 
into the left hemithorax. Comparison with initial radiograph 
showed the mass had enlarged in the 6 days since admission 
(fig. 1). 

A 12 cm saccular-type false aneurysm arising from the distal 
aortic arch was resected and repaired on day 7. The aneurysm 
originated from the aorta by a 2 cm wide orifice and was filled 
with thrombus. Mattress sutures, including Teflon felt pledgets, 
were used because of the paper-thin aortic wall. Respiratory 
insufficiency gradually developed and a tracheostomy was per- 
formed 8 days after surgery. She suddenly became cyanotic and 
hypotensive 2 days later and died. Autopsy was refused. 


Case 2 


A 68-year-old white woman suddenly developed steady, 
sharp, precordial chest pain radiating into the back and was 
hospitalized with a presumptive diagnosis of myocardial infarc- 
tion. Chest radiography revealed a parenchymal density at the 
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base of the left lung that gradually enlarged on repeat films. On 
hosrita! day 3 the mediastinum was widened and a left pleural 
effusion was present. The patient was transferred to the univer- 
sity hospital with presumptive diagnosis of acute dissecting 
aneurysm of the aorta. 

Physical examination revealed no acute distress. There were 
decreased breath sounds at the base of the left lung. The blood 
pressure was 110/60 mm Hg. The fingers were severely de- 
formed with pronounced ulnar deviation. She had a 28 year 
history of rheumatoid arthritis and had taken prednisone (5 mg 
3 times a day) for many years. The VDRL test was nonreactive. 
Aor:ography shortly after admission revealed a 1.5 x 3 cm 
smcothly contoured collection of contrast material projecting 
from the inner aspect of the distal aortic arch (fig. 2A). At 
surgery & 2 cm transmural laceration in the distal arch was 
surrounded by a large hematoma extending down the descend- 
ing thoracic aorta. Aspiration of the left pleural cavity pro- 
duced 200 ml blood. A 26-mm-long Dacron graft was interposed 
to restore aortic continuity. Teflon felt pledgets were used be- 
cause the consistency of the aortic wall resembled ‘‘wet tissue 
paper.’ Histologic studies of the resected segment revealed ex- 
tensive smooth muscle depletion in the outer media. Verhoeff 
stain revealed fragmentation of elastica in the outer media and 
clumping of elastic tissue in the inner media (fig. 2B). Intimal 
atherosclerosis was minimal. The postoperative course was 
complicated by recurrent episodes of left hemothorax. Bleeding 
gradually ceased and she was apparently well when discharged 
8 weeks after surgery. 


Discussion 


Spontaneous rupture of the thoracic aorta is most 
commonly a complication of dissecting aneurysm [1], 
syphilis [2], cystic medionecrosis [3], coarctation [4], 
atherosclerosis [5], or mycotic process [6]. Atheroscle- 
rosis has recently displaced syphilis as the most frequent 
cause of thoracic aortic aneurysm [7, 8]. Since the initial 
report of Rodriquez and Rivera [9], in which rupture was 
associated with extensive aortic atherosclerosis, a num- 
ber of similar cases have been reported by other authors 
[12-14]. 

However, atherosclerosis seems to have played little 
or no part in aortic rupture in our cases. In the first case 
the normal caliber and smooth contour of the aortic wall, 
as well as the absence of intimal calcification, suggest 
that atheromatous changes were minimal; in the second 
case histologic sections of the aortic wall failed to reveal 
significant atheromatous change. 

Neither patient had a clinical picture of inflammation 
or sepsis. There were no signs of inflammation on gross 
or microscopic tissue examinations of the rupture site. 
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Fig. 1.—Case 1. A, At admission, aortic knob (arrows) 


than at admission. 
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Fig. 2.—Case 2. A, Small saccular cavity opacifies and is connected to 
distal portion of aortic arch by small neck (open arrows). Mediastinal 
hematoma (closed arrows) surrounds descending aorta. B, Transmural 
section of aorta showing elastic tissue (Verhoeff stain). Fragmentation of 
elastica is seen in outer media (arrows) and clumping of elastica in inner 


Case 2 has tolerated a Dacron aortic prosthesis for 18 
months without evidence of infection. Thus, we do not 
believe these patients had spontaneously rupturing my- 
cotic aneurysms. 

Patients with rheumatoid arthritis not on corticosteroid 
therapy seldom develop vascular lesions [15]. Aortic 
lesions encountered in rheumatoid arthritis usually re- 
main localized to the region of the aortic valve and 
include aortic insufficiency due to scarring and retrac- 
tion of the aortic valve cusps and focal calcification and 





media; intima is at top. 


destruction of elastic tissue in the aortic ring [16]. Such 
changes may be responsible for congestive heart failure. 

Lesions in small peripheral arteries have been attrib- 
uted to rheumatoid arthritis [17] and range from perivas- 
cular inflammation without evident involvement of the 
vessel wall to severe panarteritis with destructive 
changes resembling polyarteritis nodosa. Such lesions 
have not involved the aorta and do not resemble the 
changes seen in case 2. 

We have not found aortic rupture reported as a com- 
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plication of chronic steroid therapy in humans [18, 19]. 
Corticosteroids administered to hamsters and rats have 
frequently produced spontaneous rupture of the aorta 
(20-23]. Histologic lesions in steroid-induced rupture 
included metaplastic transformation and necrosis of 
smooth muscle cells in the media in some [20, 21]. while 
in others dissecting aneurysm of the aorta developed 
[22, 23]. Cortisone administered to rats has been shown 
to impair the integrity of the aortic wall producing loss of 
elastin [24]. Corticosteroid administration to rabbits and 
rats resulted in inhibition of synthesis of collagen, chon- 
droitin sulfate, and hyaluronic acid, as well as acceler- 
ated degradation of collagen [24-26]. Degeneration of 
the aortic media has occurred in mice with subcutaneous 
transplants of functioning adrenocortical carcinoma 
[23]. Rabbits receiving corticosteroids showed de- 
pressed reparative capability after mechanical aortic 
injury [25]. Such animal experiments indicate that the 
integrity of the aortic wall may be compromised by 
excess corticosteroids. 

In each of the cases presented here, the surgeon was 
impressed by the extreme thinness and friability of the 
aortic wall. Suturing proved a difficult problem, because 
the aortic wall had the strength of "wet tissue paper." 
Since the aortic changes in these two cases resemble 
those found in laboratory animals on corticosteroid ad- 
ministration, but lack the characteristic features of ad- 
vanced atherosclerosis or rheumatoid aortitis, a relation 
to steroid therapy is suggested. 
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Occlusion of the Right Pulmonary Artery by Acute Dissecting Aortic Aneurysm 


CHUSILP CHARNSANGAVEJ' 


Aneurysm of the thoracic aorta is known to cause ob- 
struction of the right and left pulmonary arteries on a 
chronic basis [1, 2]. Occlusion of the right pulmonary 
artery by an acute dissecting aneurysm of the ascending 
aorta is rare. Only two cases have been reported in the 
literature. This report describes such a phenomenon 
along with angiographic findings in a patient who had a 
clinical presentation suggesting a massive pulmonary 
embolism. 


Case Report 


H. W., a 66-year-old black man, was seen in the emergency 
room with sudden onset of chest pain, jaw pain, shortness of 
breath, and hemoptysis. Eight months earlier, he had under- 
gone valve replacement for severe aortic regurgitation, with 
postoperative improvement of symptoms of congestive heart 
failure. 

Physical examination revealed a blood pressure of 170/90 
mm Hg. Pulse and temperature were normal. The right lung was 
clear to auscultation: a few rales and rhonchi were present at 
the left base. The heart was enlarged with a grade 2/6 Systolic 
murmur at the apex and the left sternal border. No diastolic 
murmur was heard. The abdominal examination was not re- 
markable. Peripheral pulses were intact. 

Laboratory data revealed a hemoglobin of 17.4 g/100 ml, 
hematocrit of 5096, and white cell count of 9,500 with a normal 
differential. Blood chemistries were normal. Arterial blood gas 
study demonstrated a pO, of 51, pCO, of 26, pH of 7.44, and 
8196 O, saturation. 

Chest radiography showed an enlarged cardiac silhouette 
with Shiley valve prosthesis, a widened mediastinum (when 
compared with a chest film made 6 months earlier), and a 
patchy infiltrate in the right upper lobe (fig. 1A). A *Tc 
macroaggregated albumin lung scan revealed absent perfusion 
of the right lung and a few patchy defects on the left. 

After a preliminary diagnosis of massive pulmonary embolism 
of the right lung, heparinization was started. A follow-up lung 
scan 9 days later again revealed no perfusion of the right lung. 
During this period, the patient had occasional hemoptysis but 
was in no acute distress. Pulmonary angiography (injection of 
contrast material into the main pulmonary artery) revealed 
displacement of the pulmonary artery trunk to the left, with 
complete obstruction of the right pulmonary artery 2 cm beyond 
the bifurcation. There were no filling defects in the pulmonary 
arteries (fig. 1B). The aortogram phase showed a collection of 
contrast material in the wall of the dilated ascending aorta. 

Thoracic aortography was then performed via a right femoral 
arterial approach, demonstrating a dissection of the ascending 
aorta posteriorly and downward towards the prosthetic valve 
(fig. 1C). There was also dissection posteriorly and laterally, 
with compression obstruction of the right pulmonary artery (fig. 
1D). 

Operation disclosed a massive dissecting aneurysm of the 
ascending aorta with extension posteriorly and toward the 
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aortic arch. The large dissecting hematoma compressed and 
occluded the right pulmonary artery. The aortic valve prosthesis 
was intact. The patient died at surgery after an attempt was 
made to replace the aneurysm with a graft. Autopsy was not 
performed. 


Discussion 


Demonstration of the absence of pulmonary artery 
perfusion by lung scan is infrequent, with an incidence 
of 2% in one series [3]. The common causes are bron- 
chogenic carcinoma. hyperlucent lung syndrome, mas- 
Sive pulmonary embolism, and extensive parenchymal 
disease of the lung. 

In massive pulmonary embolism, an 
shows a filling defect with convex 
found at the branching of the right 
artery [4]. Wormlike filling defects ma 
of the small vessels. 

In carcinoma of the lung, the pulmonary artery is 
usually compressed in the hilar region [5]. but usually it 
is not completely obstructed [6]. 

Mediastinal fibrosis due to various inflammatory proc- 
esses such as histoplasmosis. tuberculosis, and scleros- 
ing mediastinitis, can cause obstruction of the medias- 
tinal structures including the superior vena cava, pul- 
monary artery, pulmonary vein, esophagus, and bron- 
chus [7-9]. 

Buja et al. [10] reported an autopsy case of acute 
dissection of the ascending aorta with hematoma com- 
pressing the right pulmonary artery. They demonstrated 
the anatomic relation of the ascending aorta and the 
pulmonary outflow tract, which share the same adventi- 
tia layer, as well as the relation of the ascending aorta 
and the right pulmonary artery. When dissection occurs 
at the posterior wall of the ascending aorta, the hema- 
toma can compress the right pulmonary artery which lies 
posterior to the ascending aorta. Nasrallah et al. [11] 
demonstrated by angiography the compression of the 
pulmonary outflow tract and occlusion of the right pul- 
monary artery by a dissecting aneurysm of the ascending 
aorta, confirmed at Surgery. 

Although rare, obstruction of the right pulmonary 
artery by dissecting aneurysm of the ascending aorta 
can mimic pulmonary embolism. The distinction be- 
tween these entities is important; anticoagulation ther- 
apy for suspected embolism is contraindicated if the 
patient has aortic dissection. Evidence on the chest 
radiograph of acute widening of the mediastinum. most 
reliable with the availability of a previous chest Study, 
favors the diagnosis of dissection of the aorta. Pulmo- 
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Radiographic Features of the Linear Nevus Sebaceous Syndrome 


JOHN C. LEONIDAS,' SAMUEL M. WOLPERT.’ MURRAY FEINGOLD ? AND ROY G. K. McCAULEY' 


A rare neurocutaneous syadrome recognized recently is 
characterized by an epidermal nevus (linear nevus seba- 
ceous of Jadassohn), seizures, and mental retardation 
[1-6]. In many cases the syndrome is associated with 
gross anatomic malformations of the central nervous 
system, eye, and tissues of mesenchymal origin, includ- 
ing the cardiovascular system and skeleton [2-10]. A 
great variety of radiographic manifestations have been 
reported, mostly in isolated case reports. However, none 
of the radiographic findings is characteristic for this 
syndrome; only correlation with clinical features, notably 
the skin lesion, can lead to the correct diagnosis. 

We recently examined two children with clinical fea- 
tures of the linear nevus sebaceous syndrome, one of 
whom had no evidence of any detectable anatomic 
cerebral. visceral, or skeletal anomaly and no abnormal 
radiographic findings. The second child had craniocere- 
bral anomalies associated with significant radiographic 
manifestations of uncertain nature until the skin lesion 
was identified as a linear sebaceous nevus. (fig. 1). This 
case is briefly described below. 


Case Report 


A 3-day-old boy was admitted because of a left-side facial 
lesion at birth. Family history, gestation, labor, and delivery 
were all unremarkable. The infant was born at term weighing 
3,750 g. 

The skin lesion consisted of a crop of soft, slightly yellowish 
papules extending from the left lateral canthus down the left 
cheek, passing lateral to che left angle of the mouth, and 
continuing to the middle of the chin in a linear arrangement (fig. 
1). The left palpebral fissure was enlarged. There were medial 
and lateral limbal epibulbar dermoids of the conjunctiva of the 
left eye. Fundoscopic examination revealed a pale left optic disc 
with a deep central cup and decreased pigment of the pig- 
mented layer of the retina on the left. There was also anisocoria 
with a large left pupil that had a slightly decreased response to 
light. 

Histologic examination of a skin biopsy on day 8 showed the 
characteristic features of revus sebaceous of Jadassohn [5]. 
Skull radiography revealed zranial asymmetry with a prominent 
left hemicranium and elevation of the left lesser wing of the 
sphenoic bone. The left parietal bone was thicker than the right. 
The orbits were also asymmetric, the left being larger, and there 
was definite asymmetry of the optic foramina (3 mm right, 5 mm 
left). Hypocyloidal tomography 4 days later showed a normal 
right optic foramen. On the left the canal was difficult to 
evaluate. but it appeared erlarged. There was hypoplasia of the 
left greater sphenoid wing (fig. 2A). Mild developmental retar- 
dation with delayed psychomotor function became evident in 
the next few months. At age 17 months, episodes of generalized 
seizures developed and were treated with phenobarbital. Elec- 
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troencephalography showed occipital slowing. Skull radiogra- 
phy revealed no change from previous findings, except for the 
addit on of hypoplasia of the left maxillary sinus. Skeletal survey 
was within normal limits. 

Computed tomography (CT) of the skull revealed dilatation of 
the ləft lateral ventricle. In the left middle cranial fossa, just 
anterior to the petrous bone, an area with very low absorption 
values extended from the bony table to the basal cisterns (fig. 
2B). Bilateral carotid angiography showed normal vasculature 
on the right. On the left, the siphon of the left carotid artery was 
opered and displaced anteriorly. The sylvian point was elevated 
and the sylvian branches were displaced anteriorly. These 
findings were believed caused by an avascular intraaxial mass 
of the left posterior temporal lobe corresponding to the lesion 
shown on CT (fig. 2C). In view of the absorption values found 
on CT and the clinical diagnosis of the linear nevus sebaceous 
syndrome, the mass was considered most likely to represent a 
fatty tumor, probably a hamartoma, but there was no pathologic 
procf oí this assumption. Pneumoencephalography showed the 
left ateral ventricle to be dilated. Both ventricles were shifted 
from right to left, as was the third ventricle. The aqueduct and 
fourth ventricle were normal. Tomography revealed asymmetry 
of tre temporal horns, with the left dilated and elevated. There 
was also slight elevation of the petrous bone. Combined radio- 
logic studies indicated no space-occupying lesion on the left, 





Fig. 1.—Characteristic linear distribution of soft 
yellowish papules of sebaceous nevus, left eye and 
orbit larger than right. 
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Fig. 2.—A, Hypoplasia of left greater sphenoid wing (arrows); left optic canal poorly demonstrated. B. Low absorption area consistent with fatty 


tumor adjacent to left petrous tip (arrowheads). C, Anterior displacement of left carotid siphon and elevation of sylvian branches (arrow) and point. D, 
Dilatation of left lateral ventricle after pneumoencephalography. Midline structures displaced from right to left: left temporal horn (arrow) and left 
petrous ridge elevated. (Findings consistent with atrophy of left cerebral hemisphere.) 


but cerebral hemiatrophy with a left posterior temporal en 
plaque hamartomatous lesion (fig. 2 D). 

At age 2 years the patient continues to have mild mental 
retardation, left esotropia, optic atrophy, and a conjunctival 
dermoid. Seizures are essentially under control. 


Discussion 


There is considerable disagreement and confusion 
regarding the classification of organoid nevi [11, 12], 
and discussion of the subject is beyond the scope of this 
report. Linear sebaceous nevus is a form of organoid 
nevus, in most instances unassociated with any other 
malformations. First described by Jadassohn in 1895 as 
a clinically and histopathologically distinct entity consid- 
ered a hamartoma, the lesion is generally noted at birth 


and usually involves the scalp and face. although occa- 
sionally it occurs elsewhere [5]. 

Sebaceous nevus with a linear facial distribution, pres- 
ent at birth and associated with seizures and mental 
retardation, was first described by Schimmelpenning 
[13], and subsequently by Feuerstein and Mims [1].asa 
distinct neurocutaneous syndrome. The syndrome may 
involve a variety of tissues of ectodermal and mesenchy- 
mal origin and resembles other entities such as neurofi- 
bromatosis, tuberous sclerosis. the Sturge-Weber syn- 
drome, von Hippel-Lindau disease. incontinentia pig- 
menti, and others. 

The nevus sebaceous of Jadassohn is a relatively 
common cutaneous lesion, but its association with cen- 
tral nervous system and other malformations (the linear 
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nevus sebaceous syndrome) is rare, having been re- 
ported in only about 35 cases [10]. About half of these 
report eye changes (10, 14], as in our case. There may 
be cutaneous lesions of a different nature [2, 6-8]. 
Seizures of various types develop in almost all cases [6, 
10]; however, there are reports of normal intelligence 
[6]. 

Associated gross malformations of the brain, viscera, 
and skeleton produce a variety of radiographic findings, 
most of them described in isolated case reports, but 
rarely illustrated. Radiographic changes have been re- 
ported in about half of the reported cases of the linear 
nevus sebaceous syndrome. 

The most common radiographic manifestations of the 
linear nevus sebaceous syndrome involve the skull and 
brain. There is frequently cranial asymmetry with or 
without asymmetry of the facial bones and orbits [2-4, 
9]. Premature closure of the sphenofrontal suture, 
sphenoid bone malformation, and abnormalities of the 
sella turcica have also been reported [2, 3]. Our patient 
had asymmetry of the optic foramina as part of the 
abnormal development of the left sphenoid bone. 

Cerebral atrophy or hemiatrophy associated with ven- 
tricular dilatation, midline shift, and asymmetric thick- 
ening of the cranial vault are relatively common [2. 3, 7. 
9]. Hydrocephalus, porencephaly, and intracranial ha- 
martomas have also been described [7, 9, 19]. 

Changes of the axial and appendicular skeleton are 
uncommon, reported in only a few cases. They have no 
specific appearance or distribution. Such changes in- 
clude deformities of spine (scoliosis, kyphoscoliosis), 
pelvis, and long bones (malformed clavicles, lytic defect 
of ribs, bowing of ulna, fragmentation, and sclerosis of 
distal radius in isolated cases) [4. 7, 8, 15]. Occasionally 
there are cardiac and renal malformations of nonspecific 
nature, as well as hypoplasia of major arteries (celiac, 
renal) [2, 8]. 

Because the distribution of radiographic abnormalities 
parallels other cutaneous dysplasias, the skin lesion 
distinguishes the linear nevus sebaceous syndrome from 
other neurocutaneous syndromes. Differential diagnosis 
may be especially difficult from tuberous sclerosis. Ade- 
noma sebaceum very rarely appears at birth and presents 
a distinctly different histologic picture [6]. In addition, no 
intracranial calcifications have been reported in the 
linear nevus sebaceous syndrome [10]. 

There is a higher tendency for patients with the linear 
nevus sebaceous syndrome to develop hemartoma- 
tous tumors (nephroblastomatosis, ameloblastoma, sub- 
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arachnoid cyst, etc.) [6, 8. 15]. Our patient had a left 
temporal en plaque mass with a high fat content, most 
likely a hamartoma, although there has been no tissue 
confirmation. 

Linear nevus sebaceous syndrome should be consid- 
ered when a variety of craniocerebral abnormalities, and 
occasicnally other radiographic manifestations, is seen 
in a child who has seizures and is mentally retarded. The 
skin lesion is usually characteristic of the diagnosis. 
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Fatai Intrathoracic Hemorrhage After Percutaneous Aspiration Lung Biopsy 


LEE B. MILNER,’ KEVIN RYAN.? AND JOHN GULLO? 


Because of a lower incidence of complications, aspira- 
tion lung biopsy is performed in preference to other 
closed-lung biopsy techniques. Norenberg et al. [1] 
noted the increased risk of a cutting type or Vim-Silver- 
man needle in performing closed-lung biopsies. This has 
been confirmed by Herman and Hessel [2]. The mecha- 
nisms of death after aspiration lung biopsy are tension 
pneumothorax, air embolism, and pulmonary hemor- 
rhage with or without aspiration [3]. Of 1,562 patients 
undergoing aspiration lung biopsy, the fatality rate was 
0.1% [2]. Four documented fatalities from aspiration 
lung biopsy are recorded in the literature [3-6]. This case 
reemphasizes the potential hazard of this increasingly 
common procedure. 


Case Report 


A 61-year-old white man had multiple pulmonary nodules. 
History included a nephrectomy for a hypernephroma about 
1'/2 years prior to admission. About 2 months before admission 
several pulmonary nodules were discovered. The largest were 
in the posterior basal segment of the left lower lobe and were 
best seen at 4 cm by tomography. These were suspected to 
represent metastases from the known hypernephroma; how- 
ever, more obscure causes could not be excluded. and a lung 
biopsy was suggested. Coagulation studies, including complete 
blood count, prothrombin time, partial thromboplastin time, 
and bleeding time, were normal. Preoperative electrocardiog- 
raphy was also normal. The lesion at the left base was selected 
for biopsy. 

The technique used was that described originally by Dahlgren 
and modified by Meyer et al. [7]. This procedure had been 
successfully performed in 50 patients by one of us (L. B. Milner) 
either alone or with another radiologist. A 15.2 cm 20 gauge 
needle with a radial bevel tip was utilized, marked off to a depth 
of 4.5 cm. Superficial anesthesia with a 25-gauge needle was 
carefully placed to a depth of 1 cm. The lesion was localized 
under fluoroscopy and a single pass was performed with no 
patient motion or respiration. Fluoroscopy immediately after the 
procedure demonstrated no pneumothorax. About 5 min after 
the procedure, the patient complained that he had to cough and 
expectorated about 20 ml bright red blood. He also complained 
of some heaviness in his chest. He was placed with the left 
chest down and rapidly became unresponsive. Extensive at- 
tempts at cardiac resuscitation were unsuccessful. A left chest 
tube was placed during the resuscitation and 500 ml bright red 
blood was removed. 

At autopsy, the posterolateral aspect of the thoracic wall 
demonstrated a small puncture at the percutaneous biopsy site. 
About 900 ml blood was present in the left thoracic cavity. The 
left lung weighed 850 g and was the site of acute massive 
intraparenchymal hemorrhage and congestion. There were five 
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pleural-parenchymal tears in the posterolateral aspect of the left 
lower lobe within a 1 cm radius (fig. 1). Within one tear a small 
muscular artery appeared to have been severed. The position of 
all five tears was anatomically juxtaposed to the closed biopsy 
site. About 3.9 cm distal to the five tears and obliquely in line 
with them was a 2.3 cm nodule of metastatic renal cell carci- 
noma. There was no gastric aspiration or blood within the 
tracheobronchial tree and no evidence of thrombotic or air 
embolism. The coronary vasculature, cerebral vasculature. and 
central nervous system were unremarkable. 


Discussion 


Despite careful patient selection, aspiration needle 
biopsy remains a potentially fatal procedure. The usually 
accepted contraindications include a known bleeding 
diathesis or abnormal coagulation studies, emphysema- 
tous blebs or bullae in the biopsy area, pulmonary 
hypertension, central or suspected vascular lesions, pul- 
monary function studies indicating inability to tolerate a 
significant pneumothorax. and inability of the patient to 
cooperate. This patient fell into none of these Categories, 
and the exact reason for his death remains obscure. 
Slight respiratory motion may have caused the superfi- 
cial tears, resulting in laceration of the small muscular 
artery, and causing acute massive exsanguination. Con- 
siderable pulmonary edema, hemorrhage, and massive 
hemothorax compromised the patients cardiopulmo- 





Fig. 1.—Left lower lobe. Largest pleural-parenchymal tear with lacer- 
ated small muscular artery (open arrow), smaller superficial tears (ar- 
rows), and severe intraparenchymal hemorrhage (arrowhead). 
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nary status. A previous syncopal episode suggests a 
possible underlying cardiac abnormality. However, this 
was not confirmed at autoosy. 

Despite meticulous attention to detail the patient suc- 
cumbed to a fatal complication. Short of standby facili- 
ties of a shock trauma unit, at present nothing can 
prevent similar complications. The extreme rarity of this 
situation mitigates against the use of such extensive 
precautions. In evaluatinc the benefit-to-risk ratio in the 
individual patient, the radiologist should continue to be 
aware of the potential mortality of aspiration lung biopsy. 
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Percutaneous Drainage of Lung Abscess 


DIXIE J. ARONBERG,' STUART S. SAGEL, R. GILBERT JOST. AND JONG I. 


Since entering the antibiotic era, pulmonary abscess has 
generally not been a therapeutic problem. When medical 
therapy fails, surgical drainage or resection of the cavity 
iS usually curative [1]. However, surgery may subject 
some patients to substantial hazard and in the poor 
operative risk patient, percutaneous drainage of the 
abscess may be an effective alternate treatment. This 
case report describes a patient, refractory to the usual 
treatment methods, who responded to percutaneous 
drainage of a complicated lung abscess. 


Case Report 


W. S., a 63-year-old man, suffered weight loss, chest pain, 
and hemoptysis. Chest radiography disclosed a left hilar mass, 
an infiltrate in the superior segment of the left lower lobe, and a 
left pleural effusion. Adenocarcinoma was found by broncho- 
Scopic biopsy. Fluid from a thoracentesis also revealed malig- 
nant cells. For 2 months, radiation therapy to 6,000 rad was 
delivered to opposing 8 x 9 cm portals. 

Late in the course of irradiation the patient developed chills. 
fever, and a large cavitary mass with an air-fluid level in the 
superior segment of the left lower lobe (fig. 1). Antibiotics were 
administered intravenously for 2 weeks but there was no change 





Fig. 1.— 
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in clinical status or chest radiographs. Complete obstruction of 
the superior segmental orifice precluded drainage of the 
cavity by fiberoptic bronchoscopy. Percutaneous needle aspi- 
ration of the cavity with an 18-gauge needle was performed to 
try to establish the infecting organism, and 150 ml of purulent 
material was obtained: culture yielded a mixed growth of diph- 
theroids, Staphylococcus aureus, and beta-hemolytic strepto- 
coccus. Additional antibiotics administered for several days had 
no effect. 

At this time the patient was not considered a surgical candi- 
date due to the poor Prognosis of his underlying disease, his 
severely compromised pulmonary function status. and the prior 
high-dose radiation therapy. Using percutaneous Seldinger 
technique, a fluoroscopically guided no. 8 French pigtail angio- 
graphic catheter was placed into the abscess cavity (fig. 2) to 
establish drainage. This method is modified from the percuta- 
neous nephrostomy placement procedure [2]. The catheter was 
secured to the skin with sutures, and the Skin-catheter interface 
was sealed with vaseline-impregnated gauze. The catheter 
clogged with necrotic debris. necessitating intermittent irriga- 
tion. 

The patient improved clinically and the fluid within the cavity 
resolved. He was discharged 5 days later on oral penicillin 
therapy with the catheter in place, and it was removed after 2 
weeks. Repeat radiography showed a residual Cystic structure 





Abscess cavity in superior segment of left lower lobe. 
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F g. 2.—A, After placement of drainage cath 


without fluid content. The patient is alive without pulmonary 
symptoms 6 months after percutaneous catheter drainage. 


Discussion 


Lung abscess today is largely a medical disease [1]. In 
our case, the presence cf a proximal obstructing lesion 
inhibiting drainage was primarily responsible for devel- 
opment of this refractory abscess. Resecting the abscess 
(lobectomy) has been the recommended treatment for 
patients unresponsive to medical therapy; however, Sur- 
gical mortality is high in patients with associated debili- 
tating disease [1]. The risk for this patient seemed 
prohibitive. Alternate d'ainage methods include both 
transbronchial [3] (which was precluded in this case by 
bronchial obstruction) and percutaneous catheter tech- 
niques. Percutaneous tube drainage of cavitary lesions, 
first used to treat tuberculous lesions and more re- 
cently pyogenic lung abscesses [4-6], has not been 
emphasized in the radiologic literature. 

The potential complications of percutaneous catheter 
drainage, primarily pneumothorax [7], probably parallel 
needle aspiration biopsy. The risk of pneumothorax is 
undoubtedly greatly diminished in subacute or chronic 
abscesses because of the development of pleurodesis. 
There is a theoretical potential for causing an empyema, 


TDA 


CASE REPORTS 283 





eter. B. Carheter well within abscess cavity. 


although this may occur spontaneously as well. This risk 
should also be reduced when preexisting pleural adhe- 
sions are present. In this patient the possibility of de- 
veloping a persistent sinus tract was considered, es- 
pecially because of the preceding high-dose radiation 
therapy; fortunately this did not occur. 
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Severe Radiation Pneumonitis Precipitated by Withdrawal of Corticosteroids: 
A Diagnostic and Therapeutic Dilemma 


TED M. PARRIS,' JAMES G. KNIGHT? CHARLES E. HESS," AND WILLIAM C. CONSTABLE? 


Pulmonary injury secondary to radiation (radiation pneu- 
monitis) is a well recognized syndrome [1]. The occur- 
rence and extent of damage are related, in part, to the 
total dose and degree of fractionation of radiation and 
the volume of lung irradiated. The concomitant use of 
various cancer chemotherapeutic agents is thought to 
exacerbate this radiation effect [1]. Recently, Kaplan [2] 
and Castellino et al. [3] described a group of patients 
who appeared to develop radiation pneumonitis when 
corticosteroids were abruptly discontinued or tapered 
rapidly. Our case is notable in view of the severity of the 
radiation pneumonitis which occurred after the abrupt 
cessation of corticosteroids and the confirmation of the 
diagnosis by lung biopsy prior to the reinstitution of 
corticosteroids. 


Case Report 


About 1 month after a nonproductive cough and fever, a 17- 
year-old white boy noted a painless swelling in the left supracla- 
vicular area. Left prescalene node biopsy was performed and 
interpreted as non-Hodgkin's lymphoma. He was then referred 
to our institution. Clinical findings included bilateral supracla- 
vicular and axillary lymphadenopathy and splenomegaly. Bilat- 
eral iliac crest bone marrow biopsies revealed no evidence of 
lymphoma. Chest radiography showed massive mediastinal 
lymphadenopathy (fig. 1A). Chest radiography performed 4 
months earlier was reviewed and interpreted as normal. Review 
of the left prescalene node biopsy was consistent with diffuse 
histiocytic lymphoma, but interpretation was difficult because 
of distortion of the tissue, and a repeat biopsy was suggested. 

Under general anesthesia, a left supraclavicular node biopsy 
was performed. When extubation was attempted, the patient 
was unable to ventilate. Bronchoscopy showed severe extrinsic 
compression of the trachea at the level of the carina requiring 
continued intubation and positive pressure ventilatory assist- 
ance. As an emergency measure, radiotherapy was started to 
the mediastinal mass. A total dose of 1.100 rad was given to the 
midplane in three fractions over 3 days using an 8 MV linear 
accelerator. By postoperative day 4, the patient was extu- 
bated and was able to ventilate without difficulty. Repeat chest 
radiography 6 days after biopsy revealed marked regression in 
the size of the mediastinal mass (fig. 1B). The biopsy confirmed 
the diagnosis of diffuse histiocytic lymphoma. Eight days after 
biopsy, C-MOPP chemotherapy was begun (1,000 mg cyclo- 
phosphamide and 2 mg vincristine intravenously on days 1 and 
8, 200 mg procarbazine and 100 mg prednisone orally days 1- 
14) [4]. 

After 14 days of C-MOPP therapy, the oral prednisone and 
procarbazine were stopped; 6 days later the patient was seen 
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because of a 2-day history of a cough productive of minimal 
amounts of mucoid sputum and a low grade fever (oral temper- 
ature, 37.7°C). Chest radiography revealed only minimal resid- 
ual lymphadenopathy in the right paratracheal region. Sputum 
and throat cultures were negative. Treatment with oral ampicil- 
lin resulted in some improvement. but the symptoms persisted 
until the second course of C-MOPP (48 days after the start of 
the first) when all symptoms subsided within 24 hr. 

The oral prednisone and procarbazine was stopped after 15 
days. The next day the patient again developed malaise, fever. 
headache, and a nonproductive cough. Within 5 days, he had 
developed dyspnea and was readmitted for evaluation. Physical 
examination revealed a rectal temperature of 38.4°C and respi- 
rations of 22/min. Lungs were clear to auscultation and percus- 
sion. No lymphadenopathy was noted and the spleen was not 
palpable. Chest radiography revealed mixed interstitial and 
alveolar infiltrates in both lungs in a distribution that corre- 
sponded to the radiation field used 2 months earlier (fig. 1C). 
The radiation dosage schedule used is believed to be acceptable 
for lung tolerance when compared on an equivalent dose basis 
[5]. 

A transbronchial lung biopsy revealed thickened alveolar 
septae with a predominantly mononuclear cell infiltration con- 
sistent with the diagnosis of acute radiation pneumonitis; no 
organisms were seen on special stain and subsequent bacterial, 
viral, fungal, and mycobacterial cultures were negative. 

Because of increasing dyspnea and the probable diagnosis 
of radiation pneumonitis secondary to corticosteroid with- 
drawal, prednisone (100 mg/day orally) was instituted on day 3 
of this admission. Within 12 hr. the patient was symptomatically 
much improved. Repeat chest radiography 6 days later showed 
almost complete resolution of the infiltrates (fig. 1D). The 
prednisone dose was slowly tapered over a period of 6 weeks 
and stopped. The patient subsequently received four additional 
courses of C-MOPP (prednisone eliminated) without difficulty. 
After completion of chemotherapy, an additional 1,600 rad was 
given to the midplane of the mediastinum in eight fractions over 
8 days using a 6 MV linear accelerator. Restaging after comple- 
tion of therapy confirmed the achievement of a complete remis- 
sion, and the patient remains relapse-free at 1 year. 


Discussion 


The occurrence and severity of radiation pneumonitis 
depends on several factors such as radiation dosage, 
volume of lung irradiated, and the rate of delivery of the 
radiotherapy [1]. Other factors thought to potentiate 
radiation injury to the lung and other tissues include the 
concomitant administration of antineoplastic drugs. pre- 
vious radiotherapy, and corticosteroid withdrawal [1-3]. 
Radiation pneumonitis precipitated by corticosteroid 
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Fig. 1.—A, Original chest film. Extent of mediastinal and hilar involvement by histiocytic lymphoma evident. B, 8 days later. Marked decrease in size 
of tumor mass after only 1,100 rad of radiotherapy. C, 55 days after B. Extensive bilateral mixed alveolar and interstitial pulmonary infiltrates; pattern of 
distribution of pneumonitis corresponds to radiation field. D, 6 days after reinstituting prednisone (8 days after C). Note almost complete resolution of 


pneumenitis. 


withdrawal is not a common complication of radiother- 
apy. Castellino et al. [3] reported only seven such occur- 
rences among 150 patients with Hodgkin's disease who 
received chest irradiation followed by combination 
chemotherapy which included corticosteroids. 

The development of rapidly progressive pulmonary 
infiltrates in the compromised host is a difficult diagnos- 
tic ard therapeutic problem. Since a variety of opportun- 
istic organisms, including gram-negative bacteria, IS 
usualy the etiologic agent, the need to establish a 
definitive diagnosis and begin appropriate therapy is 


extremely important. In our case, the extent of the 
pneumonitis and the associated progressive respiratory 
distress prompted an early decision to perform a lung 
biopsy. The pathologic findings were consistent with 
radiation pneumonitis. The fact that the distribution of 
the pulmonary infiltrates corresponded to the radiation 
field (fig. 1C) strongly supported this diagnosis. The 
rapid symptomatic improvement and the subsequent 
complete resolution of the infiltrates after reinstitution of 
the prednisone established the diagnosis. 

The decision to give such patients a trial of cortico- 
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steroids, especially without a lung biopsy, is obviously 
difficult. Several factors may prove helpful in making 
such a decision and avoiding the need for a lung blopsy. 
These include: (1) the temporal relationship between the 
corticosteroid withdrawal and the onset of symptoms; 
(2) the findings that the distribution of the pneumonitis 
corresponds to the radiation field; and (3) the prompt 
symptomatic improvement, usually within 12-24 hr, after 
reinstitution of the corticosteroids. Close follow-up for 
the first 24 hr for symptomatic improvement and serial 
chest films for 4-6 days to document resolution of the 
pneumonitis should confirm the diagnosis. Complete 
radiographic resolution of the pulmonary infiltrates usu- 
ally occurs within 4-6 days. The prednisone should then 
be slowly tapered over a period of 4-6 weeks, and 
preferably not used again. If the continued use of pred- 
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nisone is thought to be necessary, the drug should be 
slowly tapered each time it is discontinued. 
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Emphysematous Pyelonephritis Demonstrated by Computed Tomography 


DANIEL S. KIM,’ MERLIN E. WOESNER, THORA F HOWARD, AND LINDA K. OLSON 


From 1898 to 1975, 39 cases of emphysematous pyelo- 
nephritis have been reported [1, 2]. The first case docu- 
mented by abdominal CT in which the disease process 
extended to the lesser sac is reported here. To our 
knowledge, involvement of the lesser sac has not been 
previously reported. 


Case Report 


A 67-year-old Mexican American man with known but poorly 
treated diabetes mellitus for 8 years had fever and chills for 18 
hr. Physical examination revealed minimal left costovertebral 
angle tenderness; however, no abdominal mass was palpated 
and the abdomen was negative for rigidity or rebound tender- 
ness. No diabetic retinopathy was noted. Urinalysis showed 70 
leukocytes, one erythrocyte, and minimal glucose. Initial blood 
sugar was 746 mg/100 ml. Medical history included a suprapu- 
bic prostatectomy performed in Mexico 5 months before admis- 
sion. The patient's condition deteriorated rapidly after admis- 
sion requiring endotracheal intubation with respiratory assist- 
ance and cardiac monitoring. Blood and urine cultures grew E. 
coli. Abdominal radiography on day 3 revealed left emphyse- 
matous pyelonephritis (fig. 1A). High dose excretory urography 
with tomograms showed no opacification of the renal paren- 
chyma or collecting systems bilaterally (fig. 1B). CT scan later 
the same day revealed extension of the emphysematous process 
to the splenic capsule, lesser sac, and posterior portion of the 
costodiaphragmatic recess (fig. 2). Because of the patient's 
moribund condition and the extent of the emphysematous 
process shown by CT, surgical drainage of the left kidney was 
performed rather than nephrectomy. Additional drainage was 
used deep to the renal and perirenal area, guided by the CT 
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findings. Repeat CT scan 3 weeks later showed significant 
improvement of the emphysematous process and no gas was 
noted in the lesser sac. The patient underwent left nephrectomy 
3 weeks later and was discharged in fair condition 82 days after 
admission. 


Discussion 


Emohysematous pyelonephritis is a rare entity most 
often seen in diabetics [1-3]. One-third to one-half of the 
patierts with this condition have associated urinary tract 
obstruction. Organisms cultured from the surgical or 
drainage specimens include those of the gastrointestinal 
tract. most commonly E. coli; however. Pseudomonas, 
Aerobacter aeruginosa, and Klebsiella aerobacter have 
all been reported [1, 7]. Treatment generally consists of 
antibiotic therapy, surgical drainage, and/or nephrec- 
tomy [4, 5]. Overall prognosis is poor regardless of 
therapy, with a 5096-5576 mortality rete generally re- 
ported [2, 6]. 

Co rect diagnosis can be made by plain abdominal 
radiography and excretory urography. In our case, CT 
scan documented more extensive emphysematous in- 
volvement than plain radiography or traditional tomo- 
graphic examination. Tomography demonstrated em- 
physema of the renal parenchyma and pelviocalyceal 
system with extension through the renal capsule to 
Gero:a's fascia. There was also tomographic evidence of 
contiguous involvement of the paravertebral space. The 
CT scan added the information that the process ex- 
tended to the posterior portion of the diaphragmatic 


Fig. 1.—A, Abnormal gas collection 
(arrows) in left upper quadrant in re- 
gion of left kidney. B, Gas surrounds 
emphysematous left kidney and upper 
ureter and has dissected into paraver- 
tebral space and toward splenic cap- 
sule. No opacification of rena! collect- 
ing systems. 
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Fig. 2.—A, Emphysematous p 


yelonephritis of left kidne 
urogram. B, Gas extends throug 


h paravertebral space into 


recess, splenic capsule, and lesser sac. On this basis. 


we feel that CT scanning provides more precise anatomic 
information to guide surgical planning. 
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A Benign Cause of Increased Radiocolloid Accumulation on a Liver Scan 


HARRY G. GREDITZER, Ill’)? JUDITH E. HO,’ MICHAEL WOLVERSON,? AND PATRICK JOYCE? 


Increased focal radiotracer accumulation in the mmie 
sulfur colloid liver scan was initially described in 1972 
[1]. Subsequently, this finding has been reported most 
commonly in association with superior vena caval ob- 
struction [2, 3]. Other less common causes of this abnor- 
mality include the Budd-Chiari syndrome [4], hepatic 
hemangioma [5], hamartomas [6], solitary hepatic ab- 
scesses [7], and inferior vena caval obstruction [2]. 

The location and intensity of the liver scan abnormality 
apparently correlates well with certain types of patho- 
logic processes. The demonstration of a focal increase 
in radioactivity along the inferior edge of the liver be- 
tween the right and left lobes has been suggested as 
indicative of superior vena caval obstruction [3]. It has 
been postulated that obstruction to flow in the superior 
vena cava leads to systemic-portal shunting via superfi- 
cial thoracic and abdominal venous collaterals with re- 
sultant increased delivery and phagocytosis of radiocol- 
loid in the liver overlying the portal vein [3]. 

Our case had a static liver scan consistent with supe- 
rior vena caval obstruction. A normal superior vena cava 
was subsequently demonstrated. The etiology of the 
focal increase in radioactivity seen on the scan was 
found to be a benign alteration in hepatic morphology. 


Case Report 


A 68-year-old white man was referred to our institution after a 
laryngeal tumor was demonstrated by indirect laryngoscopy. 
Some 12 months before admission, he noticed a gradual onset 
of shortness of breath accompanied by increasing hoarseness. 
Two weeks before admission, he experienced marked increase 
in shortness of breath with respiratory stridor. Medical history 
and review of systems were essentially noncontributory. On 
admission, he was noted to be tachypnic with marked inspir- 
atory stridor. Other than a midline abdominal ventral hernia, the 
physical examination was within normal limits. Admission labo- 
ratory values were within normal limits with the exception of 
arterial blood gases which revealed a pH of 7.33, pCOz of 50, 
and pO, of 83 mm Hg while receiving 6 | of O/min. Admission 
chest radiography showed normal lungs and a prominent supe- 
rior mediastinum with paratracheal mass. Because of the pa- 
tient's marked respiratory distress, an emergency tracheostomy 
was performed without complication. Direct laryngoscopy dem- 
onstrated a large mass which involved the pyriform sinuses and 
supraglottic, and subglottic areas. Biopsy of this mass revealed 
an invasive, well differentiated squamous cell carcinoma. 

As part of the evaluation for metastatic disease, a °°™Tc sulfur 
colloid liver scan was obtained including views in the anterior, 
posterior, and right lateral projections. A focal area of increased 
tracer accumulation was identified along the inferior edge of 
the liver medial to the gallbladder fossa (fig. 1A). A dynamic 
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liver stucy demonstrated early visualization of the same area cf 
the liver with no evidence of abnormal venous collaterals. 
Radionuclide superior venacavography was normal. The liver, 
when examined with radiocolloid and the patient in the 
standirj right lateral position, demonstrated herniation and 
molding of the anterior portion into a large ventral hernia (fig. 
1B). Abdominal CT showed that, even in the supine position, a 
portior of the liver protruded anteriorly into the hernia (fig. 1C). 
The remaining workup failed to demonstrate evidence of meta- 
statc -isease. A total laryngectomy was subsequently per- 
formec without complication. 


Discussion 


It hzs been well documented that the demonstration of 
an isolated increase in uptake of radiolabeled sulfur 
colloic in static liver images, in conjunction with the 
finding of abnormal collateral venous circulation, is 
quite specific for superior vena caval obstruction [2, 3]. 
Even in the absence of an accompanying flow study, 
previeus workers have associated the liver "hot spot’ 
with « gnificant vascular or parenchymal pathology. No 
prior reports of the association of increased hepatic 
focal accumulation of sulfur colloid with benign changes 
in liver morphology were found. 

The pathophysiology of the liver hot spot in various 
disorders has been previously discussed. However, the 
etiology of focal increase in radioactivity in the present 
case is less certain. It is possible that because of the 
mcoldimg of the liver into the patient's ventral hernia, the 
gamma camera 'saw a relatively greater depth of liver 
tissue in the anterior position, with a subsequent in- 
creas» in amount of radioactivity. Enhancement of the 
hot s»ot may also have occured because the anterior 
pseudopod of liver tissue was actually 5-6 cm closer to 
the crystal than the remainder of the liver. Alternatively, 
the relative lack of tissue attenuation from the anterior 
wall of the hernia in comparison with the remainder of 
the abdominal wall, which allowed more counts to be 
accumulated over that area, may explain the hot spot 
seen in the liver. It would also explain the findings in the 
liver fow study. 

Because of the characteristic vascular findings, the 
use c^ dynamic imaging in the investigation of a liver hot 
spot is quite useful and revealing. However, without that 
mode of imaging, the findings of such a typically located 
"hot spot" may lead directly to contrast venacavography, 
a more invasive procedure with greater risk. Our case 
demenstrates a relatively benign cause of increased 
focal radioactivity which should be excluded before 
more invasive procedures are instituted. 
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Fig. 1.—A, Liver in anterior projection after intravenous administration 
of °°" Tc sulfur colloid with patient supine. Increased tracer accumulation 
along inferior liver edge between right and left lobes. B, Liver in right 
lateral projection with patient standing. Lead marker is around border of 
ventral hernia. C, Abdomen at level of ventral hernia. Note molding of 
liver parenchyma anteriorly with patient in Supine position. 
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Protrusio Acetabuli Following Pelvic Irradiation 


FERRIS M. HALL,' PETER M. MAUCH ? MARTIN B. LEVENE,* AND MICHAEL A. GOLDSTEIN? 


This report documents extensive symmetric bony 
changes with acetabular protustion and femoral head 
deformities after relatively small amounts (3,800 rad of 
therapeutic pelvic radiation. Literature review revealed 
only one other case report of bilateral protrusio acetabuli 
secondary to irradiation, and this followed large doses 
of 7,000 rad [1]. 


Case Report 


A 69-year-old woman had a left-side pelvic mass; laparotomy 
revealed a large unresectable poorly differentiated adenocarci- 
noma of probable ovarian origin. Three small metastatic liver 
foci were identified. Excretory urography showed partial ob- 
struction of the distal left ureter. 

The patient was treated with cyclophosphamide (50 mg three 
times a day) for 7 weeks after surgery, but this medication was 
discontinued after repeat excretory urography showed no im- 
provement of the left hydronephrosis. No other cytotoxic or 
steroid medications were administered. The patient was then 
given 3,000 rad whole abdominal irradiation extending to the 
level of T12, followed by another 800 rad to the pelvis. This was 
delivered over 4 weeks at 175 rad per fraction, 5 fractions per 
week. with anterior and posterior fields using a 4 MeV linear 
accelerator. Posterior kidney blocks were added after the first 
1.000 rad had been delivered. Nausea and bone marrow depres- 
sion occurred during treatment. The patient remained asymp- 
tomatic for 18 months after treatment — she was ambulatory and 
had no musculoskeletal symptoms. 

Radiography of the pelvis and spine at initial diagnosis and 
inception of radiation therapy was normal. Pelvic radiography 
20 months after radiation therapy because of bilateral hip pain 
showed only slight interval demineralization (fig. 1A). Pain 
progressed to involve the lower back, and further radiography 
after another 8 months (a total of 28 months after irradiation) 
revealed the interval appearance of symmetric deformities of 
both femoral heads and further demineralization (fig. 1B), as 
well as compression fractures of T12-L5. No thoracic fractures 
were present above the level of T12 at this time. The patient's 
symptoms progressed, ard 46 months after irradiation she was 
ambulatory only with a walker. Radiography at that time showed 
still further demineralization and symmetric progression of the 
abnormalities of the hips and lower spine (figs. 1C and 2). 

Initial bone scan 12 months after start of radiation therapy 
and before onset of skeletal symptoms was normal except for 
focal increased radioactivity over the second lumbar vertebral 
body consistent with fracture. Repeat bone scan 46 months 
after irradiation (at the time of radiography in figs. 1C and 2) 
showed marked symmetric increase in radioactivity over both 
hips and the entire lumbar spine with normal uptake in the rest 
of the pelvis. In addition, there was increased activity in several 
ribs and thoracic vertebral bodies, outside the radiation field, 
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compatible with recent fracture and/or metastatic disease. 
Radiography of the thoracic spine confirmed vertebral compres- 
sion fractures at T7 and T9, but pedicles were intact. 

The oatient currently, almost 6 years (70 months) after irradia- 
tion, has no definite evidence of recurrent tumor. She continues 
to have hip pain and difficulty in ambulation. The pelvic mass 
persists and recent barium enema examination and sigmoid- 
oscopy show an area of sigmoid narrowing, little changed over 
4 years, suggesting radiation stricture or possibly neoplasm. 
The patient has never experienced joint pain outside of the hip 
and low back areas and repeatedly denies an early morning 
component to these symptoms. Hand films show no evidence of 
rheurratoid arthritis and the latex fixation test has been negative 
on three occasions. Radiologic bone surveys reveal no evidence 
of Paget's disease. The creatinine and alkaline phosphatase 
levels have been normal on repeated measurements throughout 
the patient's course. On admission for urinary tract infection 1 
month after completion of irradiation, serum calcium was rei 
ard phosphorus 2.1. The serum albumin was 2.0 at that time 
with an otherwise unremarkable serum electrophoresis. Serum 
celcium and phosphorus measurements were normal 2, 4, and 
51/2 years after the initial low levels. 


Discussion 


Bilateral symmetric acetabular protusion with accom- 
panying "necrosis" of the femoral heads is highly char- 
acteristic of rheumatoid arthritis, particularly after high 
dose steroid treatment [2], and is occasionally seen after 
other granulomatous types of arthritis secondary to 
rheumatoid variants. Bilateral protusio acetabuli is also 
classically seen in Paget's disease with severe osteoma- 
lacia and in an idiopathic childhood form that is occa- 
sionally familial. Unilateral protrusion occurs in tuber- 
culcsis or after acetabular fracture. Murray and Jacob- 
son [3] described unusual instances of this abnormality 
secondary to gout, ochronosis, and osteogenesis imper- 
facta. Slaughter [4] and Dalinka et al. [5] each illustrated 
a case of unilateral acetabular protrusion believed sec- 
ondary to pathologic postirradiation fractures. A single 
previous case of bilateral protusio acetabuli following 
pelvic radiation was recently reported by Hasselbacher 
and Schumacher [1]. 

Howland et al. [6] described the radiologic appear- 
ances of postirradiation bone abnormalities consisting 
of (in approximate order of severity) a coursened trabec- 
ular pattern, diffuse demineralization, and focal lytic 
and/or sclerotic changes. Postirradiation osseous com- 
3licaticns include fractures and, to a lesser extent, true 
opone necrosis, osteomyelitis, and sarcoma [5-8]. The 
incidence of complications varies with dosage. Howland 
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Fig. 1.—A, 20 months after irradiation. 
Seen on preirradiation film). B, 28 months after irradiation. Femoral 


metric acetabular protrusion and interval demineralization of entire 
pelvis. 


et al. [6] found no demonstrable postirradiation bone 
abnormalities in the first year after treatment, but when 
changes occurred they were always present by the end 
of the third year. This time sequence is in keeping with 
that of our patient, whose pelvic radiographs were nor- 
mal 20 months, but positive 28 months, after treatment, 
and with the case reported by Hasselbacher and Schu- 
macher [1], in which the earliest radiologic evidence of 
acetabular protusion was seen 22 months after irradia- 
tion and rapidly progressed in the following 3 months. 
The predisposition of proximal femoral heads to de- 
velop “aseptic or avascular necrosis" from a variety of 
etiologies, and of the femoral necks to fracture after 
radiation therapy [8], may relate to weight-bearing 
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Fig. 2.—46 months after irradiation. Severe demineralization and 
central compression fractures involving all irradiated vertebral bodies 
including T12 (not shown). Preirradiation films of this area were normal. 


Stresses, as well as to the unique vascular Supply of 
these areas. Postirradiation osteocytic injury may result 
predominantly from damage to microvasculature with 
intimal fibrosis and Narrowing and/or obliteration of 
arterioles, rather than from a direct radiation effect upon 
osteocytes [9-10]. Parodi et al. [11] demonstrated in 
Studies of rat jaws that bone resorption, and presumably 
a predisposition to complications such as fracture. are 
enhanced when stress is applied to irradiated areas. The 
lytic/sclerotic changes and deformities in our patient 
may reflect the inability, or compromised ability, of 
damaged but possibly still viable bone cells to repair 
normally occurring micro-stress fractures. The viability 
of some cells would explain the relatively normal uptake 
of the bone scanning agent in our patient 1 year after 
irradiation at a time when cell damage had probably 
occurred but no radiologically demonstrable deformities 
were seen. The actual mechanism of radiation-induced 
protrusio is unclear, but undoubtedly relates to the 
weight-bearing forces operative in the hip, and possibly 
multiple insufficiency type stress fractures Superimposed 
upon the diminished structural strength occurring dur- 
ing bone revascularization and remodeling. 

Although our patient's osseous changes in the hips 
and lumbar spine very likely relate to the radiation 
delivered to these areas, the uniquely severe abnormali- 
ties are disproportionate to the relatively small and well 
documented dose of 3,800 rad. The patient of Hassel- 
bacher and Schumacher [1] received 7,000 rad. Bone is 
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relatively resistant to radiation and the minimal tolerance 
dose (defined as that amount of radiation given under 
standard conditions which results in no more than a 5% 
severe complication rate) is estimated to be 6,000 rad for 
mature bone [10, 12]. In the jaw, where more clinical and 
experimental data are available, doses under 6,000- 
7.000 rad produce an acceptable small complication rate 
[8]. In the shoulder girdle in patients undergoing supra- 
clavicular radiation for breast carcinoma, Howland et al. 
[6] observed mild atrophic changes at doses of 4,200- 
5.200 rad, but more severe lytic-sclerotic changes and 
complications were rarely seen except with higher 
doses. 

We found no data to suggest that the preirradiation 
course of chemotherapy might explain the severity of the 
osseous changes in our patient. It would be extremely 
unusual for adult onset osteomalacia to produce this 
degree of acetabular protrusions and only one of four 
serum calcium levels obtained over a 5 year interval on 
this patient was low, which can be attributed to a very 
low albumin level at that time. Alkaline phosphatase 
levels have never been elevated. A very unusual presen- 
tation of seronegative rheumatoid arthritis superimposed 
on the osseous radiation damage cannot be entirely 
excluded as an explanation for the protrusio in this 
patient. However, the severe focal changes in the lower 
spine (T12-L5) corresponding exactly to the field of 
radiation make a primary systemic or metabolic cause 
appear unlikely. The chronologic association of bone 
changes after irradiation further suggests the latter treat- 
ment as the primary etiologic factor. The reasons for this 
patient's presumedly increased sensitivity to irradiation 
remains unexplained. 
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Popllteal Pseudoaneurysm as a Complication of an Adjacent Osteochondroma: 
Angiographic Diagnosis 


GUERDON GREENWAY,’ DONALD RESNICK,? AND JOSEPH J. BOOKSTEIN! 


Complications of single and multiple osteochondromata 
are weil established, consisting most frequently of skel- 
etal deformity, growth abnormality, limitation of joint 
movement, malignant degeneration, and vascular and 
nerve compression. Less common complications include 
spinal cord compression, dystocia, and hemothorax. We 
describe a case of pseudoaneurysm of the popliteal 
artery secondary to an adjacent femoral osteochon- 
droma. The initial clinical diagnosis was malignant de- 
generation of an exostosis. Angiography provided the 
correct diagnosis, permitting appropriate surgical man- 
agement. 


Case Report 


A 16-year-old white woman with muitipie hereditary exostoses 
had a 1-week history of pain in the posterior aspect of her right 
Knee which first occurred as she exited a car. Shortly thereafter, 
she noted swelling and tenderness along the posteromedial 
aspect of the distal right thigh. There was no history of trauma. 
Physical examination revealed a short adolescent female with 
the stigmata of multiple exostoses. There was swelling, tender- 
ness, and increased warmth along the posteromedial aspect of 
the right thigh. The overlying skin was mildly ecchymotic and 
the right popliteal pulse was absent. The dorsalis pedis pulses 
were faintly palpable bilaterally, although the posterior tibial 
pulses were normal. Laboratory evaluation revealed an erythro- 
cyte sedimentation rate of 23 mm/hr, and an alkaline phospha- 
‘tase of 13.5 IU/dl (normal, 2.6-11.1 IU/dl). Hematocrit, white 
blood count, SGOT, and lactic dehydrogenase were normal. A 
skeletal survey demonstrated multiple osteochondromata. 

Two exostoses arose from the distal medial femoral metaph- 
ysis, a thin pedunculated lesion anteriorly, and a broad sessile 
osteochondroma posteriorly. The cortical margin of the poste- 
rior osteochondroma was discontinuous both on tomography 
and on magnification radiography (fig. 1A). No old films were 
avallable for evaluation of interval change. 

Scintigraphy revealed increased uptake of radionucllde in the 
distal right femur. The clinical impression, after this Initlal 
evaluation, was malignant degeneration of the posterior right 
femoral osteochondroma. Angiography was requested to delin- 
eate the relation of the dista! femoral and popliteal arteries to 
the osteochondroma, and to evaluate neovascularity and soft 
tissue extension. A selective right femoral artery injection dem- 
onstrated posterior displacement and partial compression of 
the proximal popliteal artery with stretching of branches adja- 
cent to the posterior osteochondroma (fig. 1B). Contrast me- 
dium extravasated into a defined periarterial space through a 
small anterior defect in the popliteal artery. Magnification an- 
giography, with and without anglotensin, demonstrated mass 
effect adjacent to the osteochondroma, but no pathologic ves- 
sels. The radlologic diagnosis was popliteal artery pseudo- 
aneurysm with no angiographic evidence of malignancy. 
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Surgical exploration revealed a 3 mm erosion of the anterior 
aspect of the popliteal artery adjacent to the osteochondroma. 
A large amount of old, organized hematoma surrounded the 
popliteal artery and the osteochondroma. The entire osteochon- 
droma and a 1 cm segment of the popilteal artery containing 
the erosion were excised with end-to-end anastomosis of the 
vessel. Pathologic examination of the osseous specimen dem- 
onstrated a benign osteochondroma without evidence of malig- 
nancy. The postoperative course was uneventful, and 4 months 
later the patient had resumed normal activity. 


Discussion 


Pseudoaneurysms secondary to adjacent osteochon- 
dromata are unusual lesions. Review of the English 
literature reveals 25 previously reported cases [1-22]; 
several additional cases have been documented in for- 
elgn language publications [23-25]. These 25 cases were 
analyzed for age and sex incidence, laterality, type of 
trauma, and clinical characteristics. 

Of 25 patients with this lesion, 22 (88%) were male. 
This striking male predominance may be related to the 
propensity for more vigorous physical activity in that 
gender. The lesions occurred with almost equal fre- 
quency on both sides and were evenly divided between 
those with solitary and multiple exostoses. Although the 
age range was wide (9-55 years), the average age at 
onset of symptoms was 19 years. The appearance of this 
lesion in late adolescence is most probably related to the 
growth characteristics of the osteochondroma. An os- 
teocartllaginous exostosis grows by enchondral ossifi- 
cation, similar to the growth of an epiphyseal cartilage 
plate. According to Jaffe [26], the cartilaginous cap on 
the surface of the osteochondroma generally ceases to 
proliferate by the time the patient stops growing. At this 
time, the cartilaginous surface becomes closed off by a 
thin osseous plate and the residual cartilage may un- 
dergo regressive changes. 

These growth characteristics may well explain the 
mechanical! basis for the formation of pseudoaneurysms 
around the time of skeletal maturity. The loss of a 
smooth protective cartilaginous cap places the adjacent 
popliteal artery in contact with the osseous surface of 
the exostosis. Arterial pulsation or movements of the 
knee joint result in repetitive trauma to the popliteal 
artery, producing abrasion and, eventually, laceration of 
the vascular wall. Pseudoaneurysm formation results. 

Almost all of the pseudoaneurysms complicating os- 
teochondromata have arisen in the proximal portion of 
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the popliteal artery, although Chalstrey [8] and Lemaire 
and Beaujean [23] reported pseudoaneurysms of the 
posterior tibial artery associated with osteochondromata 
of the proximal end of the tibia, and Cachera et al. [27] 
documented a case of laceration of the brachial artery 
by an exostosis of the prcximal humerus. Pseudoaneu- 
rysms tend to occur in the popliteal region for two 
reasons: (1) the most common locations for osteochon- 
dromata are the lower metaphysis of the femur and 
upper metaphysis of the tibia [26]; and (2) the proximal 
end of the popliteal artery is fixed as it passes through 
the opening in the adductor magnus muscle. Similarly, 
the popliteal artery iS tethered distally by its divisions 
into the anterior and posterior tibial arteries. Thus, both 
the proximal and distal portions of the popliteal artery 
have little mobility and tend to be ‘‘bow-stringed over 
adjacent osteochondromata. 

The clinical manifestations of these lesions vary. Of 22 
patients in whom an appropriate history was available, 
13 (59%) had no trauma; five developed symptoms after 
dancing, bicycle riding, or vigorous exercise, and four 
had direct trauma. Furthermore, in 12 of 22 patients, the 
posterior thigh mass was nonpulsatile. Similarly, 59% of 
patients had no changes in the distal pulses. Thus, in 
many cases, including ours, the clinical findings simu- 
lated malignant degeneration of an osteochondroma 
rather than indicating a primary vascular problem. 

The implication of these findings is clear. Patients with 
single or multiple exostoses who develop posterior thich 
masses should undergo femoral angiography to exclude 
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Fig. 1.—A, Distal femur. Irregularity 
and cortical discontinuity of posterior 
osteochondroma. B, Compression of 
popliteal artery with extravasation 
of contrast into pseudoaneurysm. 
Branches of popliteal artery. although 
stretched, show no evidence of en- 
casement or neovascularity. 


pseudoaneurysm formation. Preoperative diagnosis per- 
mits appropriate orthopedic management and ensures 
participetion of a vascular surgeon SO that definitive 
therzpy can be provided. 
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Radiographic Appearance of Laparoscopic Tubal Ring 


MARY LEE McJUNKIN' AND JOHN A. CURTIS' 


Many types of pelvic calcifications and densities encoun- 
tered during excretory urography are well known [1]. 
However, less familiar are opaque medications [2, 3]. 
ingesta [4], and certain devices. The laparoscopic tubal 
ring [5] used for sterilization is a relatively recent inno- 
vation of which radiologists should be aware. 


Case Report 


A 24-year-old woman with lower abdominal pain was evalu- 
ated by excretory urography. The scout radiograph showed two 
small (0.5 x 0.3 cm) oblong densities on each side of the pelvis 
(fig. 1A). Subsequent radiography showed these to be outside 
of the urinary tract, and to change in shape from rectangular to 
circular densities with a central lucency (fig. 1B). The sharp 
margins and geometric shape suggested they were iatrogenic. 
Further history confirmed the patient had had laparoscopic 
sterilization 1 year earlier and the densities represented silicone 
rubber rings used in the Falope ring sterilization procedure 


(fig. 2). 
Discussion 


In recent years several laparoscopic procedures for 
female sterilization have seen developed, including tubal 
electrocoagulation and HemoClip occlusion. The former 
may be complicated by intestinal burns and hemorrhage, 
and the latter by significant pregnancy rates and ectopic 





Fig. 1.—A, Opaque laparoscopic tubal rings (solid arrows) have density quite similar to phlebolith medial to right ischial spine (open 


Laparoscopic tubal rings clearly outside urinary tract. 
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pregnancies [5]. To develop a safer and more reliable 
method of laparoscopic sterilization, and to retain the 
potential for successful future recanalization proce- 
dures, a new laparoscopic sterilization approach using 
silicone rubber rings has been developed [6]. 

The silicone rubber rings are composed of dimethylo- 
polysiloxane impregnated with 5% barium sulfate. They 
are 2.2 mm thick, with an inner diameter of 1 mm and an 
outer diameter of 3.6 mm (fig. 2). These rings are placed 
around the fallopian tubes by means of a laparoscope 
and ring applicator. The ring applicator consists of 
grasping forceps contained within two concentric cylin- 
ders (fig. 3A). The silicone rubber ring (which has a 90%- 
100% memory) is stretched to an inner diameter of 6 mm 
when placed over the end of the inner cylinder. After 
carbon dioxide insufflation of the pelvis, the loaded 
applicator is inserted through a trocar sleeve that has 
been introduced through an umbilical incision. The 
graspirg forceps are extended out of the inner cylinder 
about 5 cm from the cornu of the uterus and a segment 
of fallopian tube is lifted up. The forceps, along with the 
grasped segment of fallopian tube, are then drawn into 
the inner cylinder. The outer cylinder is moved forward, 
displacing the silicone ring from the inner cylinder and 
onto the segment of fallopian tube. After the application 





arrows). B, 
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Fig. 2.—Magnified radio- 
graph shows characteristic round 
(ovoid) or rectangular shape of 
laparoscopic tubal ring with cen- 
tral lucency. 


of the ring(s), the forceps are moved forward out of the 
inner cylinder to release the occluded segment of fallo- 
pian tube (fig. 3B) [7]. 

This procedure limits tubal damage to the small easily 
identifiable segment of fallopian tube encircled by the 
silicone ring. Recanalization is easier to achieve after 
this procedure than after cauterization, because in cau- 
terization thermal damage cannot be so precisely limited 
to the fallopian tube. 

Radiographically, the silicone rings may be identified 
as sharply outlined rectangular, ovoid, or circular densi- 
ties located in the region of the ovaries. The density of 
the rings is about the same as calcium or bone; however, 
their geometric shape and central lucency are character- 
istic features of manmade objects. 
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Fig. 3.—A, Ring applicator: forceps (1), inner cylinder (2), silicone 
rubber band (3), and outer cylinder used in conjunction with a standard 
laparoscopic lens system (4). B, Segment of fallopian tube grasped by 
forceps (1), drawn into inner cylinder (2) where ring is applied (3), and is 
released by forceps after completion of procedure (4). 
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Gelfoam Embolization: A Simplified Technique 


WILLIAM O. BANK! AND CHARLES W. KERBER? 


Therapeutic embolization of the blood supply to neo- 
plasms and vascular malformations has evolved signifi- 
cantly since introduced in the late 1960s [1-4]. With 
improvements in radiographic equipment and refine- 
ments in the techniques of selective and, later, hyperse- 
lective catheterization [5-8], occlusive techniques have 
progressed beyond the stage of occasional or experi- 
mental use. 

Although particulate Gelfoam (Upjohn) gained wide- 
spread use for embolization, vascular occlusion was 
seldom permanent [9]. Consequently, Gelfoam is being 
replaced by the more fashionable and permanent bal- 
loons. tissue adhesives, and polymers [8, 10-14]. How- 
ever, when extensive preoperative embolization must be 
performed (as in juvenile nasopharyngeal angiofibroma). 
Gelfoam is most effective for postoperative resorption of 
emboli lodged in normal vessels. 

An analysis of the Gelfoam embolization procedure 
revealed several areas of high cost in time and energy: 
(1) preparation of emboli during the case; (2) handling 
and delivery of the particles once prepared; and (3) 
frequent angiography to assess runoff. To minimize 
these impediments, we have used readily available dis- 
posable hospital supplies for preprocedural preparation 
of emboli and for facilitating handling and delivery. 


Technique 
Preprocedural Preparation of Emboli 


At some point before intended embolization, a gelatin 
sponge (Gelfoam sponge size 12-7 mm) is removed from 
its package and flattened between thumb and fingers. A 
surgically clean work area and sterile gloves help prevent 
introduction of pyrogens. The flattened sponge is first 
inserted into the barrel of a 20 ml glass syringe and 
pushed in and out several times to reduce the normally 
present electrostatic charge. 

The flattened sponge is then cut lengthwise into 1-2 
mm strips with fine scissors. These strips will repel each 
other due to the modified electrostatic charge. Holding 
the strips together while crosscutting over the upended 
syringe barrel allows the dry particles to fall and/or be 
repelled from the sponge and attracted into the syringe 


(fig. 1). 
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The plunger is carefully replaced within the syringe 
barrel so that most of the air is excluded but the particles 
are not compressed. This prevents clumping during 
sterilization. 

Each 20 ml syringe contains the particles from one 
Gelfoam sponge (size 12-7 mm) and is usually adequate 
for an extensive embolization (e.g.. a large nasopharyn- 
geal angiofibroma supplied by both external carotid 
arteries). Each glass syringe with emboli is packaged 
individually and steam sterilized. A sealed packaging 
system as opposed to cloth or porous paper wrapping. 
(Bard Blue Film Steri-Peel Packaging System, C. R. 
Bard. Murray Hill. N. J. 07974), has a 6 month shelf life. 


Rapid Delivery System 


A 3-way plastic stopcock joins two 51 cm intravenous 
connecting tubings, one of which is attached to a 5 ml 
disposable syringe (fig. 2). When assembled, this unit is 
packaged for gas sterilization. 

The prepackaged 20 ml syringe and emboli attach to 
the free connecting tubing and constitute the reservoir 
porticn of the system. The 5 ml syringe delivers the 
emboli into the angiographic catheter with precise con- 
trol. The section of tubing from the 5 ml delivery syringe 
to the stopcock serves as a transparent chamber where 
the emboli can be counted and controlled. 


Particle Preparation 


Preparing the particles for delivery into the patient first 
involves drawing 15 ml of 6096 contrast agent into one of 
the presterilized 20 ml syringes. Next. all of the air is 
expressed, and the index finger of one hand is held over 
the syringe orifice while the plunger is pulled up vigor- 
ously. This creates a partial vacuum within the syringe. 
displacing air from the particles and replacing it with 
contrast agent that penetrates the interstices of the 
gelatin foam. This maneuver is repeated until all of the 
air has been exchanged for contrast agent and the 
particles are evenly suspended within the fluid. 

The 20 ml reservoir syringe is then connected to its 
end of the delivery system. Air is cleared from the entire 
system and the 3-way stopcock is placed onto the enc of 
the angiographic catheter (fig. 2). 
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Fig. 1.— Preparation of emboli: gelatin sponge is cut into 1-2 mm 
Strips and then crosscut over upended barrel of glass syringe to produce 
supply of emboli for subsequent heat sterilization. 


By appropriately positioning the stopcock, Gelfoam 
particles suspended in contrast agent pass into the 
tubing connected to the small syringe where they can 
readily be counted and their proximity to one another 
checked. Turning the stopcock allows emboli to be 
introduced into the angiographic catheter and then into 
the patient with precise control. 


Discussion 
Sterilization 


Two considerations have led us to heat sterilize and 
store Gelfoam emboli in glass syringes: (1) qualitative 
analysis of Gelfoam after gas sterilization has revealed 
trace amounts of ethylene oxide, ethylene chlorhidrin, 
and ethylene glycol (Upjohn, personal communication) 
and (2) there is some question in the literature regarding 
the diffusion of plasticizers from polyvinyl chloride into 
Organic substances stored in this material for long times 
[16, 17]. Consequently, the plastic components of our 
system are gas sterilized in one package, while the 
emboli are heat sterilized in glass syringes. A side benefit 
of this arrangement is that the rapidity of resorption of 
the Gelfoam is slightly decreased by heat sterilization 
(Upjohn, personal communication). 


Opaque Propellant 


Suspension of the emboli in 60% contrast agent at the 
time of use results in uniform viscosity of all the emboli. 
Conventional techniques may result in too short a sus- 
pension time and emboli that are too rigid to pass 
through the constrictions of the delivery system. How- 
ever, too long a suspension time will cause the Gelfoam 
Particles to dissolve, and this must be monitored in long 
procedures. Less than 60% contrast agent frequently is 
inadequate for the necessary monitoring of vessel runoff 
during the occlusion. 


Delivery System 


To preserve a closed system, we connect two plastic 
extension tubings to a 3-way stopcock. The 20 ml reser- 
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Fig. 2.—Delivery system: two 51 cm intravenous connecting tubings 
(coiled) are joined by 3-way stopcock, which is then attached to angio- 
graphic catheter. Emboli in 20 ml syringe (top) are suspended in contrast 
agent and system is cleared of air. Note particles in tubing. Bottom coil 
serves as counting chamber for controlling number of particles injected 
by 5 ml syringe. 


voir syringe attaches to a free end of one of these 
tubings, while a small syringe is attached to the other 
end to serve as the ultimate deliverer of the contrast 
agent and emboli. Larger syringes give poor hydraulic 
control, and we have found that careful fluoroscopic 
monitoring of the ever decreasing vessel runoff is crucial 
to prevent inadvertent embolization with subsequent 
neurologic deficit [18]. 

We emphasize that at no time should contrast agent or 
emboli introduced into the vessel be occluded at a rate 
faster than its acceptance or runoff. We do not use 
balloon occlusion of the vessel to be embolized while 
particles are being delivered for three reasons: (1) it 
deprives the operator of a safe end point; (2) particles 
can reflux from the occluded vessel at the time of balloon 
deflation and spill into adjacent normal arteries: and (3) 
it permits forcing of particles through small collateral 
channels into other vascular territories (e.g.. from exter- 
nal carotid into internal carotid or vertebrobasilar Sys- 
tems). 

Each element of the system separately contributes to a 
reduction in patient morbidity, while the system in toto 
additionally frees the operator to concentrate on the 
patient's well-being and to make more refined assess- 
ments about the progress of the case. 
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Identifying Dorsal Pedal Lymph Vessels without Blue Dye 


HEUN Y. YUNE,' EUGENE C. KLATTE,' AND SOLOMON BATNITZKY*: 2 


The original lymphography technique introduced by Kin- 
month et al. [1] has been used for over 20 years without 
any major modification. To help identify a subcutaneous 
lymph vessel, a number of vital blue or green dyes have 
been used. After a trial period, some of these dyes were 
eliminated from the clinical use for various reasons. A 
current literature survey indicates that the agent most 
frequently used outside of the United States is "patent 
blue." This agent is not available for clinical use in the 
U.S. although some investigators have found methylene 
blue to be a satisfactory substitute. However, a number 
of reports [2-4] concern hypersensitivity reactions to 
vital dyes, some of which have been serious and anaphy- 
lactoid. 

With careful attention to anatomic detail [5, 6], a 
subcutaneous lymph vessel can be identified consist- 
ently without using vital dyes. During the past 3 years, 
we successfully performed bipedal lymphography on 162 
consecutive patients without using vital dyes. In seven 
other instances during the same period, methylene blue 
was used to confirm the presence of obliterated periph- 
eral lymph vessels. This report describes the anatomic 
details of subcutaneous lymph vessels for their identifi- 
cation without the use of a vital dye. 


Site, Anesthesia, and Incision 


The site chosen is on the dorsum of the foot about 2 
cm proximal to the tarsometatarsal junction. This site is 
preferred because many dorsal pedal lymphatics con- 
verge and a number of large lymphatics can be found in 
a relatively short incision. In infiltrating the skin with 
local anesthetic both intradermal and subcutaneous in- 
jections are made. This aids subsequent isolation of 
blood and lymph vessels from surrounding connective 


tissue. 
A transverse incision 2-2'/2 cm long is made in the 


anesthetized skin. A transverse incision is preferred 
because more lymphatics are identified than in a longi- 
tudinal incision, and the incision parallels the skin 
crease. The cutting edge of the blade should not extend 
below the layer of dermis on initial incision. Many sub- 
cutaneous lymph vessels are located immediately below 
the superficial subcutaneous fascia and may be injured 
by an incision deeper than dermis. 

A hole through the full thickness of the dermis is made 
on one margin of the dermal incision and a thin tip (but 
not sharp and pointed) mosquito clamp is slipped im- 
mediately beneath the dermis: blunt dissection of the 
dermis away from the subdermal tissues is Carried out, 
exercising extreme care to avoid inclusion of superficial 
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layers of subcutaneous connective tissue on the side of 
the dermis. The blade can be placed under the dermis 
between the open tips of the mosquito clamp with its 
cutting edge pointing upward. In this way, incision of the 
full thickness of the dermis can be extended safely and 
quickly without jeopardizing subcutaneous vessels. 


Isolation and Identification of Vessels 


After the full thickness of dermis is incised, a thin but 
tough meshlike subcutaneous fascia will be found. When 
this fascia is incised in the same manner as the incision 
of the dermis, strands of fatty tissue and vessels that 
hide most of the lymph vessels will be exposed. Blunt 
and very gentle dissection in a longitudinal direction 
parallel to the vessels will Strip fatty tissue from the 
Surface of these vessels. Numerous small blood and 
lymph vessels about 1 mm or less in diameter will then 
be found (fig. 1A). To differentiate small blood vessels 
from lymphatics, a mosquito clamp is placed behind the 
isolated vessel; when it is withdrawn, a blood vessel will 
return to a taut straight position and appear nontrans- 
parent. In contrast, the lymph vessel will remain tor- 
tuous and flabby when the dissecting clamp is withdrawn 
from behind it and will appear semitransparent, pinkish, 
and slightly milky. 

At this stage the lymph vessel is collapsed. A tempo- 
rary occlusion of the lymph vessel is applied and the 
lymph vessel can be distended by stroking the tissues 
distal to the incision in a proximal direction. By this 
method a lymph vessel may become distended 3 times 
or more its original diameter (fig. 1A). The increased 
transparency of the distended vessel is the ultimate clue 
that this is indeed a lymph vessel. Frequently a network 
of tiny vasa vasorum may be seen on the wall of the 
distended and transparent lymph vessel. In contradis- 
tinction to this, arteries will collapse with proximal occlu- 
Sion. Also, a miniscule pulsation that is usually visible on 
careful observation will be obliterated. A small vein of 
similar size can seldom be distended to the degree of a 
lymph vessel, and they will appear to contain pink blood 
and be nontransparent. 

Once the lymphatic is confidently identified, cannula- 
tion is performed according to previously described 
standard techniques (fig 1B). Injection of 1 ml of 195 
Xylocaine confirms proper needle placement and also 
prevents the cramping pain that sometimes develops 
during Ethiodol infusion. 

Identification and cannulation of a subcutaneous 
lymph vessel on the dorsum of the foot without using 
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Fig. 1.—A, Bent round needle placed behind lymph vessels (a and b) and small artery (C) surrounded by small amount of connective tissue (original 
sizes of a, b, and c were 0.5, 0.6, and 0.3 mm, respectively). Miniscule pulsation was visible on c; flaccid posture and transparency of lymph vessels 
against needle seen in background; larger lateral vessel under angle of bent needle is vein (original size, 1.2 mm). B, Needle is in lymph vessel (b, fig. 
1A); foil behind vessel obscures background. Proximal ligature temporarily applied to distend vessel has been released; distal ligature is tied around 
vessel over needle. About 1 ml 196 Xylocaine has been injected intralymphatically. Lymph vessel exhibits characteristic transparency. 


vital dyes did not prolong the procedures and was 
accomplished in the 162 consecutive patients (324 limbs) 
without a single instance of failure; 15 of these patients 
were less than 16 years old. We believe that the use of 
vital dyes may now be limited to a small minority of cases 
to confirm the presence of acquired or congenital lym- 
phatic hypoplasia or obstruction where a patent subcu- 
taneous lymph vessel is unavailable. 
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Society for Pediatric Radiology Abstracts: 
1978 Meeting 


The Society for Pediatric Radiology met in Denver, Colorado, 
September 22-24, 1978, and was invited to submit abstracts from 
its formal scientific program for publication. Thorne Griscom, 
secretary-treasurer of the society, edited the abstracts in con- 
junction with the authors. Abstracts are arranged in the order 
of presentation. 
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Maturation as a Factor in Pulmonar Oxygen Toxicity: 
Northway W, Petriceks R, Canty E (Stanford Univ., 
Stanford, CA 94305) 


Previous investigation suggests that newborn 
animals are less susceptible to pulmonary oxygen 
toxicity than the adult of the same species. Sixty 
percent of newborn C57BL mice survive continuous 
exposure to 100 percent oxygen for one week, and 
18 percent survive continuous exposure for six weeks. 
All adult C57BL mice exposed continuously to 100 
percent oxygen die by six days of exposure. 

The time for the newborn mouse to become "adult" 
in its mortality response to continuous exposure to 
100 percent oxygen was investigated by allowing 
newborn C57BL mice to live in room air a predetermined 
period before exposure. The age at which the newborn 
mouse becomes "adult" in its mortality response was 
gauged by using death by six days of exposure to 
define "adultness". The littermate mixing and 
assignment to a "standard litter" were done i^ à 
standard fashion. 

Preliminary results indicate that the change to 
"adult" mortality response with continuous exposure 
to 100 percent oxygen occurs between 14 and 28 days 
of life, approximately the age of weaning.  Identifi- 
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Myelocytic Leukemia (AML): 
Harcke HT, Naiman JL, Huff 


Differentiation of Obstructive from Nonobstruc- 
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cation cf this interval of change from the newborn to 
the adult pattern of mortality will allow correlation 
with nutritional, hormonal, biochemical, and morpho- 
logical events and may lead to further insight into 
means of protection against pulmonary oxygen toxicity. 


Unilateral Pulmonary lypoplasia Following Fulmonary 
Fletcher BD, Garcia LJ, Fink R, 


Artery Eanding: 
Borkat G (Rainbow Babies and Childrens Hospital, 


Clevelarz, OH 44106) 


Twa patients, one with truncus arteriosus type I, 
the other with coarctation of the aorta with ventricu- 
lar septel defect, underwent pulmonary artery banding 
during early infancy because of intractable congestive 
heart failure. In both cases, the right pulmonary 
artery wes inadvertently completely occluded. 
Subsequert chest radiographs showed diminished pulmon- 
ary vasculature on the right, and follow-up 
examinations over 2 years showed a relative lack of 
lung grawth on that side. Fluoroscopic studies and 
lung scers demonstrated normal ventilation. Plastic 
repair of the right pulmonary artery and insertion of 
a right «entricular-pulmonary artery conduit resulted 
in parti] restoration of lung volume in one of the 
patients. The other patient died a few years later, 
and autapsy confirmed ipsilateral pulmonary hypoplasia. 

A third patient, with pulmonary atresia and a 
surgical shunt between the ascending aorta and right 
pulmonary artery, developed surgical obstruction of 
the left pulmonary artery. Post-operative radiographs 
over mamy years also showed hypoplasia of the under- 
perfused left lung. 

The radiographic findings in these patients must 
be differentiated from "unilateral hyperlucent lung 
syndrome” and congenital interruption of a pulmonary 
artery. They suggest that pulmonary arterial 
perfusicr exerts a major influence on postnatal 
growth. Pulmonary artery obstructions should be 
correctec as early as possible in order to minimize 
interference with alveolar multiplication. 


lung 


Pleural "elangiectasia and Pulmonary A enesis: 
Kleinman PK (Univ. of Massachusetts Medical Center, 
Worcester, MA 01605) 


The radiologic features of unilateral pulmonary 
artery acenesis are often sufficiently cnaracteristic 
to allow a plain film diagnosis. They include a small 
hemithorex, ipsilateral displacement of the 
mediastinum, and an absent corresponding pulmonary 
artery. A source of collateral blood supply is the 
bronchial circulation, which produces a branching 
reticula-ed appearance in the lung fields. Larger 
conf'uen- shadows are also encountered in pulmonary 
artery àsenesis, and their presence is often ascribed 
to bronchial collateral circulation. 

An examination of six cases of unilateral pul- 
monary agenesis (5 right, 1 left) revealed peripheral 
hazy confluent densities in association with pleural 
thickeniag in 3 cases. Aortography disclosed 
extensive intercostal and subdiaphragmatic transpleural 
collaterals which formed telangiectatic networks 
within tae pleura of the oligemic lungs. The telangi- 
ectasia «orresponded to the peripheral areas of 
increased density noted on the plain film. In two 
instance., rib notching was present. Others have 
described similar densities, but restricted to the 
apices, in patients with cyanotic congenital heare 
disease. 

Thu., the development of pleural telangiectasia 
appears :o be a non-specific response to profound, 
long-staading pulmonary oligemia. An assessment of 
collateral blood supply in such conditions snould 
include examination of the intercostal circulation as 
well as any contribution from transdiaphragmatic 
collaterals. The appearance of these pleural 
collaterals is sufficiently characteristic to serve as 
a helpful! clue in the radiologic diagnosis of 
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pulnonary artery agenesis. Pleural telangiectasis in 
association with any cause of prolonged pulmonary 
oligemia indicates the presence of significant trans- 
pleural collaterals. 


Membranous Laryn otracheobronchitis (liembranous Croup): 
Han B, Dunbar JS, Striker TW (Children's Hospital 


Medical Center, Cincinnati, OH 45229) 


The clinical and roentgen findings of ordinary 
laryngotracheobronchitis (croup) are well known. We 
have studied twenty-eight cases of membranous laryngo- 
tracheobronchitis (membranous croup). It differs in 
the following respects from ordinary croup: 

l. The clinical findings are more severe. 

2. It tends to affect a slightly older age group. 

3. The subglottic obstruction shown radiologic- 
ally may be more severe. 

4. The mucosa of the upper trachea may be 
thickened and irregular. 

3. The detached or semi-detached membranes, 
formed of mucus, inflammatory cells, and 
fibrin, may be visible in the upper trachea 
and are diagnostic of the disease. If their 
nature is not recognized, they may be mistaken 
for foreign bodies. 

6. Probably membranous croup is due to bacterial 
infection, alone or superimposed on viral 
croup, since pathogenic bacteria were 
usually cultured from tracheal secretions or 
membranes, Furthermore, most patients did 
not respond to racemic epinephrine but did 
respond to antibiotic therapy. 


Appendiceal Abscess and the Pediatric Cul-de-sac: 
Barnes JC, Kirks DR, Currarino G (Children's Medical 
Center, Univ. of Texas Southwestern Med. School, 
Dallas, TX 75235) 


Appendicitis in children is sometimes complicated 
by a large mass of purulent material in the cul-de-sac, 
the peritoneal recess found between the bladder and 
the rectum in the male and between the uterus and the 
rectum in the female. The symptoms and physical 
findings usually point to an abdominal process but may 
be too vague to permit exact diagnosis. Other 
entities are often mimicked. For this reason, radio- 
graphic procedures are requested, especially urographic 
and gastrointestinal studies. Once diagnosis is 
suspected, confirmation can be obtained by simultaneous 
Cystography and barium enema with the patient in the 
lateral projection. Sonography and computed tomography 
also help. 

We present 17 such cases, 4 representing abscesses 
forming after appendectomy, the other 13 developing 
before operation was undertaken. 









Harcke HT, Naiman JL, Hu t. Christopher's 
Hospital for Children, Philadelphia, PA 19133) 


Veno-occlusive disease of the liver is a recently 
identified complication of Chemotherapy in patients 
with AML. Serial liver imaging with Technetium-99m 
Sulfur colloid was performed on j children with AIL 
(total of 12 studies) who developed hepatomegaly and 
abdominal distention following chemotherapy with 
daunorubicin,ara-c, and thioguanine. All had a marked 
increase in liver size and decreased reticuloendo- 
thelial activity in a patchy, non-homogeneous distri- 
bution. Splenomegaly and increased marrow uptake were 
present. Biopsies revealed intense congestion around 
the central veins, thickened venous walls, and 
hemorrhage but no significant leukemic infiltration. 

The acute effects occurred 2 to 4 weeks after 
institution of therapy. Follow-up studies over o to & 
months remained abnormal, but in all 3 patients the 
liver size diminished and the colloid distribution 
within the liver became more homogeneous. 
Reintroduction of chemotherapy in one patient produced 
an exacerbation of toxicity in that the liver enlarged 
and the colloid uptake diminished. 

Veno-occlusive disease must not be mistaken for 
leukemic infiltration. The diagnosis is suggested by 
the acute onset, the drug history, and the image 
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pattern. Serial radionuclide imaging with sulfur 
Colloid appears useful in documenting recovery. 


Chemotherapy-Induced Inhibition of Com ensatory Renal Growth in 
the Immature Mouse: Moskowitz PS, Donaldson c (Stanford Univ., 
Stanford, CA 94305) 


Recent reports have drawn attention to adverse long-term 
effects of radiation and chemotherapy on renal function in 
children. Little is known of the effects of chemotherapy on 
renal growth. Our observation of two children treated for Wilms' 
tumor in whom normal renal compensatory hypertrophy failed to 
develop following nephrectomy, whole-abdominal radiation and 
chemotherapy with Actinomycin-D (AMD), Vincristine (VCR), and 
Adriamycin (ADR) prompted us to Study the effect of AMD, VCR, and 
ADR on compensatory growth in the immature mouse kidney. 

Weanling BLcF1 female mice underwent left nephrectomy. Left 
kidney and initial body weights were recorded. Minimal lethal 
doses of (LD1) of AMD, VCR, or ADR were given intraperitoneally 
for five consecutive days Starting immediately after nephrectomy. 
Control animals followed an identical protocol but received intra- 
peritoneal saline. Animals were sacrificed 3, 5, 8, 14, 21 and 
28 days after nephrectomy. At sacrifice, right kidney and final 
body weights were compared to left kjdney and initial body 
weights, and measurements of kidney ?H-thymidine uptake, DNA and 
protein concentration were obtained. 

AMD inhibited early kidney and body growth, with recovery by 
8 days; body growth inhibition proportionately exceeded kidney 
growth inhibition. VCR inhibited early kidney growth without 
affecting body growth; recovery occurred by 8 days. ADR inhib- 
ited kidney growth for 21 days; body growth inhibition persisted 
at 28 days and was proportionate to kidney growth inhibition. 
3H-thymidine uptake was decreased at 5 days and increased at 14 
days with AMD, VCR, and ADR. DNA concentration was diminished at 
8 days with AMD and VCR and increased at 8 and 14 days with ADR. 
Protein concentration was increased at 3 days with AMD, 
decreased with VCR from 3 to 14 days, and unchanged with ADR. 

Thus, AMD and ADR inhibit compensatory renal growth and body 
growth in the immature mouse. VCR selectively inhibits renal 
growth. Renal growth inhibition with AMD and ADR is related to 
generalized body growth suppression, and with AMD, VCR, and ADR 
to a delay in the mitotic response to contralateral nephrectomy. 

(Supported by the James Picker Foundation, Grant No. 830, 
from the American Cancer Society, California Division, and 
Adria Laboratories) 


The Whitaker Test: Differentiation of Obstructive 
from Nonobstructive Uropathy: Jaffe RB (Primary 
Children's Medical Center, Salt Lake City, UT 84103) 


The Whitaker test, a urodynamic and radiographic 
Study, has been utilized recently to evaluate persis- 
tent upper urinary tract dilatation after operative 
correction of obstruction. This test helps to differ- 
entiate patients with residual or recurrent obstruction 
from those with dilatation secondary to permanent 
changes in the musculature. It is also useful in 
evaluating patients with questionable ureteropelvic 
junction obstruction or Primary defects in the ureteral 
musculature, as in the prune belly syndrome. 

Percutaneous puncture of the renal pelvis is per- 
formed, or an indwelling nephrostomy tube is used. The 
upper urinary tract is then perfused at a constant rate 
of 5 to 10 cc/min with saline or dilute contrast 
material, and serial pressure recording is made in the 
renal pelvis and bladder. 

The high flow rate utilized will be tolerated 
easily in a nonobstructed system without a progres- 
Sive rise in renal pelvic pressure. In obstructed 
Systems abnormally high pressure (above 12 cm of water ) 
Or a constant rise in pressure will be recorded. 
Videotaping of ureteral peristalsis and spot films of 
the upper urinary tract complete the evaluation. 

The utility of this study has been shown by a 
series of 10 examinations in 7 patients. lio compli- 
cations have occurred. 


The Uroradiographic valuation of the Lnuretic Child: 
Seibert J, Redman J (Arkansas Children's liospital, 
Little Rock, AR 72201) 








In an effort to decrease the number of enuretic 
children undergoing radiologic examination without 
diminishing the chances of uncovering important 
anatomic abnormalities, we have Standardized our 
approach, Over a five-year Period, 138 children were 
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evaluated uroradiographically. Twenty-one children 
had a significant anatomic abnormality. These 
abnormalities were found only in children with 1) a 
history of a urinary tract infection, 2) infected 
urine at the time of examination, or 3) obstructive 
signs or symptoms. A simple algorithm allows 
separation of those few enuretic children likely to 
have organic problems from the many with virtually no 
probability of structural disease. 


The So-Called "Megaureter-Megacystis 5 ndrome": 
Lebowitz RL, Willi U (Children's Hospital Medical 
Center, Doston, MA 02115) 


The "megaureter-megacystis syndrome" is not a 
syndrome. However, this term has been used for at 
least 25 years to describe a group of children with 
severe refluxing hydronephrosis and a very large 
bladder without obstructive uropathy. It was thought 
that the large bladder was responsible for the reflux, 
but this cause-and-effect relationship is an illusion. 
These children simply have massive vesico-ureteric 
reflux and its sequelae. 

21 children will be presented with the so-called 
"megaureter-megacystis syndrome". All were boys. They 
ranged in age from | day to 13 years. They presented 
in various ways including urinary tract infection, 
abdominal mass, increasing abdominal girth, abdominal 
pain, dysuria, hematuria, and failure to thrive. The 
diagnosis could have been made in each case by means 
of intravenous urography and fluoroscopically 
monitored voiding cystourethrography. In all, the 
underlying problem was massive vesico-ureteric reflux, 
either unilateral, bilateral, or into the lower moiety 
of a duplex collecting system. The reflux often 
mimicked function at urography. The function of the 
bladder, the bladder neck, and the urethra were normal 
in all. Apparent poor emptying of the bladder and 
the belief that there must be some underlying 
obstruction were common diagnostic misconceptions 
and led to many unnecessary operations. Anti-reflux 
surgery alone would presumably have resolved the 
underlying problem. 


Comparison of Radiologic Methods for Measuring Femoral 
Anteversion in Infancy and Childhood: O'Connor JF; 
Mital MA, Ruby L, Spira J (Boston City Hospital, 
Boston, MA 02118) 


The presence of excessive anteversion is a common 
clinical problem complicating the measurement of 
patients with congenital dislocation of the hip, 
Legg-Perthes disease and in-toeing. Several techniques 
for measuring femoral anteversion in living subjects 
have been described and are in use. We measured the 
accuracy and reproducibility of the fluoroscopic 
method, the bi-plane radiographic method, and the 
axial roentgenographic method with an experimental 
model and have also measured the clinical reproduci- 
bility of these methods in 64 patients. 

All three methods are reasonably accurate, the 
fluoroscopic method being slightly more accurate than 
the others in experienced ands. The bi-plane radio- 
graphic method carries the least radiation hazard. 


Arthrographic Evaluation of the Joint Cartilage in 
Avascular Necrosis of the Femoral Head: Ozonoff MB 
(Newington Children's Hospital, Newington, CT 06111) 


Since plain roentgenography of the hip fails to 
delineate the critical femoral head and acetabular 
cartilage interfaces, these relationships were studied 
by positive contrast arthrography in 185 patients with 
idiopathic avascular necrosis of the femoral head 
(Legg-Perthes disease). 

Measurement of the depth and diameter of the 
involved (as compared with the contralateral normal) 
cartilage reveals that overgrowth of both femoral head 
and acetabular cartilages occurs very early in the 
course of the disease, even before symptoms occur, 
and continues for many months or several years. In 
most instances, this cartilage overgrowth explains 
the apparent subluxation af the ossification center 
seen early in the disease; in other cases, actual 
lateral displacement was present. 


In the earlier phases, minimal but definite 
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cartilage flattening over the ossification center 
fracture cccurs. With time, this localized 
incongruerce becomes larger, and the norma! femoral 
head sphericity changes to a more ovoid configuration. 
In iatermediate stages, the cartilaginous femoral 
head out] ine usually retains its surface regularity 
despite extensive resorption of the ossific epiphysis. 
In lacer stages, lateral growth and extrusion of the 
cartilage beyond the acetabular labrum may occur. 
Repeat arzhrography in selected cases has shown 
cartilage remodelling as a confirmation of the 
biolocical plasticity of the growing chondroepiphysis. 


Coraccclavicular Fracture Se aration - The Pediatric 
Equivalent of A ori teyTcutar Separation: Reed MH 
(Heal-h sciences Children's Centre, Winnipeg, Manitoba- 


CAN RIE 041) 


*houlder dislocations, including acromioclavicular 
separetioms, are rare in children. However, one 
injury in older children is quite similar to an 
acrom oclavicular separation. The injury comprises a 
fractire, sometimes through bone, sometimes merely 
through the cartilaginous tip, of the lateral end of 
the c avicle. Radiologically the acromion and 
claviculer tip are depressed with respect to the shaft 
of the clavicle. The lateral fragment of the clavicle 
remains with the acromion because the acromioclavicular 
joint is essentially intact. The coracoid is displaced 
downward from the clavicle, and the coracoclavicular 
ligament is torn or its periosteal attachment to the 
clavizle is stripped off. 

Since 1965 we have seen 12 children with this 
injury renging in age from 7 to 15 years. Eleven 
were Doys. In all seven patients where the information 
was available, the injury resulted from a direct blow 
to the shoulder. In 4 cases the injury was severe 
enough te require open reduction and internal fixation. 
In the seme period we have seen only 5 children with 
true acremioclavicular separations. 

A caracoclavicular fracture-separation seems, 
therefor2, to be the pediatric equivalent of the 
acromioe avicular separation of adult life. 


An Efficacy Study for the Value of comparison Views in 
Extremity Injuries in Children: McCauley RGK, 
Schwartz AM, Leonidas JL, Darling DB (Tufts Univ., 


Bosten, MA 02111) 


The radiographs of 300 children referred because 
of e:tremity trauma were reviewed prospectively by 
staf’ pediatric radiologists. Comparison radiographs 
(which heretofore were routinely taken in our depart- 
ment were not viewed before diagnosis, which was 
based or the films of the involved side only. Tne 
need, if any, to view comparison radiogrephs before 
esta»lishing a diagnosis was recorded, as well as any 
charge in diagnosis caused by information gained from 
the contralateral side. These cases were read later 
by two radiology residents in a simulatec clinical 
setting: the comparison views were withheld unless 
requ2sted. The medical record of each cese was 
subsequently reviewed and the ultimate accuracy of the 
initial radiologic diagnosis verified. 

In 23 cases comparison views were considered 
necessary by the pediatric radiologists (8%). In 
some of these 23 cases, the comparison views changed 
an equivocal report to a firm report. Usually they 
were of little value. Similarly, the main value of 
compari.on views for residents was to change the 
initial reading from equivocal to confident. 

Therefore, when radiographs for peripheral 
trauma n children are interpreted by pediatric 
radiologists, comparison views are seldom necessary. 
In the ?^ew cases when they are needed, tney may be 
obtzined after the injured side has been examined. 
This aporoach, which we are adopting, is efficient 
in cost and radiation. 


Relative Lfficacy of Radiographs and Bome Scans in the 
Detection of the Skeletal Lesions of Histiocytosis-X: 
Par ver BR, Pinckney LE, Etcubanas E, Goris ML 
(Stanford Univ., Stanford, CA 94305) 


Recent reports have suggested that radioisotopic 
bone scans provide a screening mechanism for the 
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detection of the skeletal lesions of histiocytosis-X 
and, in fact, may be more sensitive than skeletal 
radiographs for this purpose. 

We have reviewed the records of 19 consecutive, 
previously-untreated patients with histiocytosis-£X 
seen over a five year period. Bone scans were not 
performed in five patients and only after therapy in 
another five patients. Scans and skeletal radiographs 
were performed prior to therapy, and within ten days 
of one another, in the remaining nine patients. One 
of these patients had no lesions identified by either 
modality. The scans and radiographs of three patients 
correlated precisely with one another. One patient 
with a solitary eosinophilic granuloma by radiography 
had a completely negative scan, while four patients 
in whom both radiographs and scans were positive had 
more lesions detected radiographically than by scan. 
Of the 34 lesions identified radiographically in these 
eight patients, only 12 were detected by the bone 
scan. All isotopically demonstrable lesions were 
detected on the radiographs. Factors such as age of 
patient, presence and duration of symptoms, number of 
lesions, anatomic location, and radiographic appear- 
ance did not correlate with the lack of bone scan 
accuracy. 

Our data suggest that the radiographic skeletal 
survey 1s a more sensitive detector of the bony 
lesions of histiocytosis-X than is the radioisotopic 
bone scan, 
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The Radiographic Features of Eosino 
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Medical Center, Boston, MA 02115) 


The child with eosinophilic gastroenteritis has 
failure to thrive, a history of allergy or asthma, 
iron deficiency anemia, and peripheral eosinophilia. 
This report presents the radiographs of six such 
children. Pathologic change in the gastric.antrum, 
present in all patients by biopsy, correlated with an 
abnormal air~contrast examination of the antrum; the 
affected children had an irregular, lacy antral 
surface rather than the smooth, bald surface seen in 
normal children. The small bowel in eosinophilic 
gastroenteritis is usually abnormal, though the mucosal 
thickening shown is non-specific. Much more specific 
is the combination of small bowel and gastric antral 
abnormalities. As a result of our findings, we 
encourage air contrast radiographs of the antrum in 
children suspected of having eosinophilic gastro- 
enteritis. 


The Diagnosis of hiatus Hernia, Reflux and Esophagitis: 
Knapp K, Del Hoyo NL, DTez-Pardo J, Martinez À (C Tea 
Infantil "La Paz" - Universidad Autonoma - Madrid, 
SPAIN) 


In the last twelve years, we have seen 1371 
infants and children with hiatus hernia, 92 cases of 
esophagitis, and 89 esophageal stenoses caused by 
gastro-esophageal reflux. Since the radiologic 
diagnosis of hiatus hernia and gastro-esophageal reflux 
is reasonably standard, there is clearly a higher 
incidence of these conditions in Spain than in Horth 
America, Many of these children have required surgery. 
"Chalasia" is rarely diagnosed; most cases of 
"chalasia" actually have hiatus hernias. 
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Radtolo and Manometry in the Selection of Patients 
for TEEST Surgery: Cumming HÀ (Hospital for 
C ren, loronto, Ontario, CAN M5G 1X8) i 


We reviewed the 42 patients who had anti-reflux 
surgery at our hospital in the past five years. All 
42 had barium examinations, and 3l showed gastro- 
esophageal reflux. 21 had manometric examinations, 
done with fluoroscopic monitoring, and 15 had low- 
pressure lower esophageal sphincters. All patients 
with low-pressure lower esophageal sphincters showed 
reflux with barium. 3 patients showed reflux with 
barium but had normal pressures. This suggests that 
barium may be better than manometry at SECO EMG 
reflux. 

In our opinion, the patients with symptoms 
suggesting reflux fall into three groups. Some have 
normal-pressure Sphincters and no reflux by barium 
swallow; surgery is not necessary, Some have 
normal-pressure sphincters but reflux with barium; 
these probably require non-operative therapy only. 
The last group have low-pressure sphincters and 
also reflux with barium; these probably need 
operation, especially if complications are severe. 


The Diagnosis and Management of Gastro-esophageal 
Reflux n the Pedlatric Patient: Smith LE, Byrne Wd, 
Fonkalsrud EW, Kangarloo h (UCLA Sch. of Med., 

Los Angeles, CA 90024) 


Between May, 1977 and May 1978 105 pediatric 
patients presented with symptoms suggesting gastro- 
esophageal reflux. Of these patients, 51 had 
recurrent pneumonia; 34 were subsequently shown to 
have gastro-esophageal reflux, as is described below. 
53 patients were seen because of vomiting, and 27 were 
demonstrated to have gastro-esophageal reflux. 

Investigation for gastro-esophageal reflux was 
done using a combination of barium esophagram, 

Tuttle (pl) test, and esophageal manometry. The 
diagnosis of gastro-esophageal reflux was considered 
established in 48 patients by demonstrating that two 
of these studies were positive. In 32 of the 48, 
both the Tuttle test and barium swallow were positive, 
in 12 patients the Tuttle test and manometry study 
were positive, and in 4 patients the barium swallow 
and manometry study were positive. In a further 17 ~ 
patients the barium swallow was the oniy positive 
examination, and in 7 patients the Tuttle test was 
the oniy positive study. 

20 of our patients were medically managed. Of 
these, 11 patients are asymptomatic and 9 patients 
continue to have symptoms. 28 patients were 
surgically treated, and 25 of these remain symptom 
free, while 3 patients continue to have symptoms. 

We prefer to use the Tuttle test and barium 
Swallow examination as complementary tools in 
diagnosis. Esophageal manometry seems less reliable. 
and is in less routine use. We are concerned that 
there may be false positive findings from the Tuttle 
test and false negative findings from the barium 
esophagram. 


Editorial 


The Complex World of Adverse Reactions 


Most adverse reactions to drugs are toxic. These 
reactions are predictable, may occur in anyone if the 
dose is high enough, and, fortunately, usually can be 
anticipated from animal testing. Clinical reactions may 
occur with (1) overdose. (2) impaired metabolism or 
excretion, (3) drug interaction, or (4) intolerance. The 
last is defined as the condition of some individuals who 
experience the usual toxic symptoms and signs at unus- 
ually low doses [1]. 

Allergic reactions are not predictable from animal test- 
ing and theoretically do not occur on first exposure. 
Clinical manifestations of acute reactions are limited to 
a few characteristic symptoms and signs, such as flush- 
ing, urticaria, angioedema, nasal congestion, broncho- 
spasm, and hypovolemic shock. Whereas a toxic reac- 
tion may be prevented by modest reduction in the dose 
or rate of administration, even minute doses can produce 
reactions in allergic patients. Acute allergic reactions are 
caused by one or more chemical mediators that are 
activated when an antigen reacts with a specific anti- 
body. Thus histamine, anaphylactic slow-reacting sub- 
stance, and perhaps bradykinin, among others, are re- 
leased from mast cells and basophils sensitized with 
antibodies of the immunoglobulin E (IgE) class. Reac- 
tions involving IgG and IgM antibodies activate comple- 
ment, and products of the third and fifth components of 
complement (C3a and C5a, the anaphylatoxins) can also 
release histamine. 

Vascular endothelial injury produced by antigen-anti- 
body complexes and complement activates Hageman 
factor (factor XII), the starting point for three parallel 
series of reactions leading to blood coagulation, fibri- 
nolysis, and plasma kinin (bradykinin) generation. Prod- 
ucts of the first two, thrombin and plasmin, can also ac- 
tivate the complement system with anaphylatoxin pro- 
duction as a result [2]. All these systems include a series 
of enzymatic reactions that are associated with specific 
inhibitors that normally keep these reactions under con- 
trol. One example is the inhibitor of the activated form of 
C1. This esterase inhibitor is also involved in the regula- 
tion of coagulation, fibrinolysis, and kinin generation. Its 
absence in man is associated with a potentially fatal form 
of angioedema. 

lodinated contrast media have the same potential for 
causing adverse reactions as do drugs. Most reactions, 
with nausea and vomiting heading the list, are clearly not 
allergic [3]. The allergic-type symptoms mentioned 
above occur with sufficient frequency, though, to be of 
concern to allergists and radiologists alike. These symp- 
toms may be explosive and, if shock and/or airway 
angioedema develop, can be fatal. Despite the typical 
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symptoms, most of these reactions may not be truly 
allergic- that is, antibody-mediated. Brasch and Cald- 
well [4] did find significantly more antibodylike activity 
(globulin binding of diatrizoate) in the sera of patients 
after severe reactions, compared with controls, but ac- 
knowlecged that there was no proof that this had any- 
thing tc do with the production of symptoms. Among 
other trings, the occurrence of acute reactions in pa- 
tients with no prior exposure and the development of a 
reactior on one occasion but not the next in the same 
patient argue against allergic sensitization being respon- 
sible for these reactions. There are reasonable alterna- 
tive exclanations. 

Seve al drugs, including the opiates, release histamine 
from mast cells without antibody mediation in a predict- 
able. dose-related fashion [1]—so do contrast agents, 
both ir vitro and in vivo. However, a problem with the 
histam ne release concept as an explanation for clinical 
reactions is that the plasma histamine has been found to 
increase just as much after injection of the contrast 
medium in patients who did not have a reaction as in 
those-who did [5]. 

Con-rast agents also activate complement via the alter- 
native pathway (bypassing the first three reacting com- 
ponens, C1, C4, and C2) according to some reports, 
while others have implicated both the classical (C1 
activation) and alternative pathways [6]. As with hista- 
mine release, though, complement activation is insuffi- 
cient "o explain clinical reactions, for it also seems to 
occur to the same degree in patients who don t react as 
in those who do [5]. 

It is possible that contrast agents affect complement 
indireztly, via Hageman factor (factor XII) activation. If 
this is so. then such activation may be important in other 
ways. In this issue of the Journal is a report by Lasser et 
al. or the effect of intravenous meglumine iodipamide 
on biood coagulation in rabbits. They observed a reduc- 
tion in factor XII levels and evidence for activation of the 
intrinsic and even the extrinsic coagulation systems. 
They again observed the reduction in complement activ- 
ity trat they had reported earlier. Mortality was not 
changed by prior depletion of the later reacting compo- 
nents of complement by cobra venom. This is not sur- 
prisirg; if complement activation had contributed to 
mortality, then cobra venom administration itself should 
prod ice more serious reactions than it does. The most 
signi'icant observations were that mortality could be 
grea*ly reduced by either fibrinogen depletion or heparin 
treat ment. This may have a clinical counterpart; a few 
human cases of disseminated intravascular coagulation 
have been recognized after injection of a contrast agent. 
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Since the effect on the clotting mechanism appears to 
be universal in rabbits, could it also be a common and 
predictable finding in man? The answer seems to be 
yes." In the same study in which histamine and comple- 
ment levels were compared, fibrinogen split products 
were found in the serum of almost half of the patients 
after a contrast study. Again, there was no difference 
between those who had reactions and those who did not 
IST. 

Obviously the answers are not all in. The kinin gener- 
ating system that is triggered by factor XII activation 
certainly deserves more consideration. The chemical 
actions of contrast media do seem to affect all patients 
more or less equally. Rather than reacting to excessive 
mediator activation, those who experience allergylike 
(anaphylactoid) reactions may have an unusual degree 
of reactivity to a usually innocuous level of one or more 
mediators. This could be tested. Lasser et al. have raised 
another interesting possibility in their paper. They sug- 
gested that those who have clinical reactions are defi- 
cient in some inhibitor, and they have taken the logical 
Step of looking at the C1 esterase inhibitor. However, it 
Should be kept in mind that Subjects who have a proven 
deficiency of this inhibitor suffer only from edema, so 
such a suggestion might not be adequate to explain the 
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urticarial, bronchospastic, and other anaphylactoid re- 
actions to iodinated contrast media. 

Paul P. VanArsdel, Jr. 

University of Washington School of Medicine 

Seattle, Washington 98195 
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ARRS 79th Annual Meeting: Condensed Schedule 
March 26-30, 1979 at the Sheraton Centre, Toronto, Canada 


Friday, March 23 


8 a.m.-5 p.m. Society for Pediatric Radiology (SPR) 
Board of Directors meeting 
4-7 p.m. SPR registration 


Saturday, March 24 


7:30 a.m.-12:30 p.m. SPR rsgistration 

8:30 a.m.-5:30 p.m. SPR Scientific meeting (members 
only) 

9 a.m.-noon. ARRS Editorial Policy Committee 

Noon-2 p.m. SPR luncheon business meeting (members 
only) 

1-5 p.m. ARRS Publications Committee 


Sunday, March 25 


8 a.m.-noon. SPR meeting (members only) 

8:30 a.m.-5 p.m. ARRS executive council 

10 a.m.-5 p.m. On site registration 

8:30 a.m.-noon. ARRS Categorical Course on Neuro- 
radiology 

11 a.m.-9 p.m. Society of Photo-Optical Instrumentation 
Engineers (SPIE) registration 

12:30 p.m. SPR luncheon (members only)! 

1-5 p.m. SPIE session | 

1:30-6 p.m. SPR and Neuhauser Lecture (open to ARRS 
members) 

2-4:30 p.m. Categorical Course on Neuroradiology 

5-6:30 p.m. SPIE dinner 

6:30-9:30 p.m. SPIE session Il 

7-11 p.m. Scientific exhibits 

9:30 p.m. SPIE wine and cheese reception 


Monday, March 26 


7-8 a.m. ARRS instructional course faculty breakfast 
7 a.m.-11 p.m. Scientific exhibits 

8 a.m.-4:30 p.m. On site recistration 

8 a.m.-noon. SPIE session III 

8-9:30 a.m. Categorical Course on Neuroradiology 
8:30 a.m.-1 p.m. Spouses hospitality room 

9 a.m.-5:30 p.m. Technical exhibits 

9:30-10 a.m. Opening ceremonies 

10 a.m.-12:30 p.m. Scientific program 

10:30 a.m.-2 p.m. Spouses program tour 
Noon-1:30 p.m. SPIE luncheon 

1:30-5 p.m. SPIE session IV 

1:30-6 p.m. SPR Board of Directors Meeting 

2-5 p.m. Categorical Course on Neuroradiology 
3:30-5 p.m. Instruction Courses 


Tuesday, March 27 

7-8 a.m. ARRS instructional course faculty breakfast 
7 a.m.-11 p.m. Scientific exhibits 

8 a.m.-4:30 p.m. On site registration 

8-9:30 a.m. SPIE breakout sessions (Hotel Toronto) 
8-9:30 a.m. Instruction cours2s 
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8-10 a.m. Categorical Course on Neuroradiology 

8:30a m -1 p.m. Spouses’ hospitality room 

9 a.m.-5:30 p.m. Technical exhibits 

9:30 a.m.-4 p.m. Spouses’ program tour 

10 a.m.-72:30 p.m. Scientific program (joint ARRS/SPIE 
session) 

12:30-2 p.m. AJR luncheon 

2-4 p.m. Scientific program 

4:30-5 30 p.m. ARRS business meeting (members only) 

6:30-8 p.m. Reception at technical exhibit area (admis- 
sicn by badge) 


Wednesday, March 28 


7-8 a.m. ARRS instructional course faculty breakfast 

7 a.m.-11 p.m. Scientific exhibits 

8 a.m.-4:30 p.m. On site registration 

9-10:15 a.m. Scientific program 

9 a.m.-5:30 p.m. Technical exhibits 

9:30 a.m.-4:30 p.m. Spouses' program tour 

10:30 2.m.-12:30 p.m. Announcements of awards and 
Ca dwell Lecture 

12:30-2 p.m. ARRS past presidents’ luncheon 

1 p.m.-about 7 p.m. Tennis tournament 

2-3:30 p.m. Instruction courses 

3:30 p m. ACR panel presentation 

7-11 p.m. Executive Council reception and dinner 


Thursday, March 29 


7-8 a.m. ARRS instructional course faculty breakfast 
7 a.m.-11 p.m. Scientific exhibits 

8 a.m.-4:30 p.m. On site registration 

8-9:30 a.m. Instruction courses 

8-10 a.m. Categorical Course on Neuroradiology 
8:30 a.m.-71 p.m. Spouses’ hospitality room 

9 a.m.-5:30 p.m. Technical exhibits 

10 a.m -neon. Spouses’ program brunch 

10 a.m -12:30 p.m. Scientific program 

2-4 p.m. Scientific program 

4:30-5:30 p.m. ARRS business meeting (members only) 
6:30-10 p.m. Social evening at Ontario Place 
American Thermographic Society meeting 


Friday. March 30 


7-8 a.m. ARRS instructional course faculty breakfast 
7 a.m.- 1 p.m. Scientific exhibits 

8 a.m.- noon. On site registration 

8-9:30 a.m. Instruction courses 

8-10 a.m. Categorical Course on Neuroradiology 
8:30-11 a.m. Spouses’ hospitality room 

10 a.m.-12:30 p.m. Scientific program 

American Thermographic Society meeting 


Saturday, April 1 
American Thermographic Society meeting 
036 1-803X/79/1322-0311 $0.00 
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U.S. Internal Revenue Service Rules on Deduction of Expenses Incurred while 
Attending Foreign Conventions 


The U.S. Tax Reform Act of 1976 provides that no 
deduction is allowed for the expense of any individual 
attending more than two foreign conventions, seminars. 
or similar meetings during his taxable year. Foreign 
means Canada and Mexico as well as overseas. 

In addition, strict limits are imposed on the amount of 
the allowable deductions for expenses of attending any 
two foreign conventions, as follows: 

1. No deduction is allowed for expense of transporta- 
tion outside the U.S. to and from the site of the conven- 
tion in an amount which exceeds the lowest coach or 
economy rate charged by commercial airline during the 
calendar month in which the convention begins. If there 
IS no coach or economy rate, then a deduction of the 
first class rate is allowed. This rule applies only to 
transportation outside the U.S., which for air travel 
purposes means from the last point of a scheduled stop. 
Thus, if a person flies from Los Angeles nonstop to 
Toronto, his entire fare is subject to these rules. but if 
his flight from Los Angeles stops in Detroit before going 
to Toronto, only the Detroit to Toronto portion is subject 
to the rules. 

2. The full amount of the transportation expense for 
travel outside the U.S. referred to in item 1 is allowed 
only if more than one-half the total days of the trip, 
excluding the days of transportation to and from the site 
of the convention, are devoted to business related activ- 
Ities, as determined under the rules described in item 4. 
If fewer than one-half of these days are devoted to 
business related activities, the deduction of transporta- 
tion expenses is allowed only in the same percentage as 
the percentage of days devoted to business activities. 

3. Expenses for lodging, meals, tips, local transporta- 
tion, and other necessary expenses (subsistence ex- 
penses) are not deductible to the extent they exceed the 
dollar per diem rate in effect for U.S. government em- 
ployees or civilians working in the area of the site of the 


convention. The rate for Toronto in March 1979 is ex- 
pected to be $50/day. 

4. A deduction for a full day of subsistence expenses 
described in item 3 is allowed only if there are at least 6 
hr of scheduled business activities during the day, and 
the individual attends at least two-thirds of these activi- 
ties (i.e. two-thirds of the actual number of hours sched- 
uled, not just 6 if more than 6 hr are scheduled) and a 
deduction for a half-day of subsistence expenses is 
allowed only if there are at least 3 hr of scheduled 
business activities during the day (but less than 6 hr) and 
the individual attends two-thirds of these activities. How- 
ever, if 6 hr are scheduled, an individual cannot attend 
for 2 hr and be entitled to a half day of subsistence 
expenses. Banquet time is taken into account only for 
the time devoted to a business related speech or lecture. 
(These rules are also used to determine days devoted to 
business related activities for purposes of the deduction 
of transportation expenses under item 2.) A deduction 
for subsistence expenses for all of the days and half days 
is allowed if the individual has attended at least two- 
thirds of the scheduled business activities in the aggre- 
gate and each full day consists of at least 6 hr of 
scheduled business activities and each half day consists 
of at least 3 hr. 

In addition no deduction is allowed for any transpor- 
tation or subsistence expenses unless the individual 
attaches to his tax return a written statement signed by 
him containing information describing the total days of 
the trip, excluding transportation days to and from the 
convention site, the number of hours of each day that 
were devoted to scheduled business activities, and a 
program of those activities. At registration in Toronto. 
ARRS will supply forms that comply with Internal Reve- 
nue Service regulations. 

American College of Radiology 
Legal Council Report 
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Scientific Program 


Monday, March 26 


9:30 a.m. Opening ceremonies. Call to order of seventy-ninth annual meeting of American Roentgen Ray Society by President Harry 
Z. Mellins. Boston, Massachusetts. Installation of President-elect Paul A. Riemenschneider, Santa Barbara, California, by H. Z. 
Mellins and John L. Gwinn, Los Angeles, California, chairman of Executive Council. Presidential Address: Paul A. Riemenschneider 


|. Pediatric Radiology (Joint program with Society for 
Pediatric Radiology) 


10 a.m. 1. John Caffey Award Paper to be selected by Society 
for Pediatric Radiology 


10:15 a.m. 2. The radiographic manifestations of bone marrow 
transplant complications in children. The spectrum of pulmo- 
nary disease. JJ Pagani, MT Gyepes, SA Feig, PM Falk, Los 
Angeles, California 


10:30 a.m. 3. B-mode gray scale ultrasonography of the head 
in the newborn and young infant. DS Babcock, BK Han, GW 
LeQuesne, Cincinnati, Ohio 


10:45 a.m. 4. The teardrop sign: plain film recognition of ankle 
effusions. RB Towbin, R. Clark. JS Dunbar, Cincinnati, Ohio 


11 a.m. 5. The Ask-Upmark kidney: congenital or acquired? CJ 
Hodson, New Haven, Connecticut 


11:15 a.m. 6. Necrosis of Wilms' tumors. GF Gates, JH Miller, P 
Stanley, Los Angeles, California 


11:30 a.m. 7. Pancuronium bromide effect on the neonatal 
abdomen. PH Winchester, PW Brill, RJ Katz, New York, New 
York 


11:45 a.m. 8. Atypical infantile pyloric stenosis (Incomplete 
muscle hypertrophy and a new nonhypertrophic form). LE 
Swischuk, CK Hayden Jr, Galveston, Texas 


Noon. 9. Megacystis-microcolon-intestinal hypoperistalsis 
syndrome: four neonatal cases of functional intestinal ob- 
struction. LW Young, BR Girdany, WK Sieber, EJ Yunis, Pitts- 
burgh, Pennsylvania 


12:15 p.m. 10. Cholestatic syndromes in infancy and child- 
hood. GF Gates, FR Sinatra, DW Thomas, Portland, Oregon (GF 
Gates) and Los Angeles, California 


Il. Head and Neck Radiology 


10 a.m. 11. American Society of Neuroradiology Award Paper, 
Xenon Enhanced Cranial Computed Tomography. BP Drayer, 
S. Wolfson Jr, M Boehnke, M Dujovny, E Cook, AE Rosenbaum, 
Pittsburgh, Pennsylvania 


10:15 a.m. 12. Preliminary observation on the clinical value of 
emission computed tomography. TC Hill, P Costello, HF 
Gramm. BJ McNeil, RD Lovett, Boston, Massachusetts 


10:30 a.m. 13. Selecting surgical candidates with normal 
pressure hydrocephalus using new CT and radionuclide im- 
aging criteria. LR Altemus, RC Briggs, W Leschey, Portland, 
Maine 


10:45 a.m. 14. Computed tomography in brainstem injury. FY 
Tsai, JE Huprich, MF Quinn, J Ahmadi. HD Segall, JS Teal, San 
Marino, California 


11 a.m. 15. CT guided brain biopsy. MA Weinstein, J Hahn, PM 
Duchesneau, Cleveland, Ohio 


11:15 a.m. 16. Pitfalls and limitations of computerized tomog- 
raphy in intracranial disorders. KY Chynn, N Finby, | Altman, 
WI Shaw, New York, New York 


11:30 a.m. 17. Efficacy of plain skull x-rays in routine evalua- 
tion of head trauma. SJ Masters, Pittsfield, Massachusetts 


11:45 a.m. 18. Malignant external otitis: a radiographic clinical 
correlation. G Mendez Jr, R Quencer, MJD Post, NA Stokes, 
Miami, Florida 


Noon. 19. Neuroradiological features of juxtasellar sarcoid- 
osis with special emphasis on enlargement of the optic canal 
and sella turcica. A report of five cases. KF Lee, YE Lee, 
Philadelphia, Pennsylvania 


12:15 p.m. 20. Epidurography: selective catheter technique 
and review of 53 cases. GH Roberson, HP Hatten Jr, JR 
Hesselink, Charlotte, North Carolina 


Tuesday, March 27 


Ill. Physics, Instrumentation, Technique (Joint pro- 
gram with Society for Photo-Optical Instrumentation 
Engineers) 

10 a.m. 21. Exposure from diagnostic radiologic studies — fetal 


vs. parenteral radiosensitivity. GV Dalrymple, ML Baker, Little 
Rock, Arkansas 


10:15 a.m. 22. Nuclear magnetic resonance zeugmatographic 
imaging. PC Lauterbur, Stony Brook, New York 


10:40 a.m. 23. How to apply case series review results to 
evaluation of individual cases in diagnostic radiology. JR 
Thornbury, DG Fryback, LR Kuhns, Ann Arbor, Michigan 


IV. Gastrointestinal Radiology 


10 a.m. 30. The Society of Gastro-intestinal Radiologists 
Award Paper. Reactions to intravascular contrast media: ap- 
parent relationship to increased complement consumption. 
EC Lasser, JH Lang, AE Hamblin, SG Lyon, San Diego, Califor- 
nia 


10:15 a.m. 31. Double contrast esophagography in esophagi- 
tis. HY Kressel, | Laufer, MP Banner, Philadelphia, Pennsylvania 


10:30 a.m. 32. Antral mucosal diaphragm—a roentgen ana- 
tomic correlation. JL Clements Jr, WE Torres, JR Jinkins, J 
Thomas. B Thomas, RA Elmer, Atlanta, Georgia 
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(III cont.) 

10:55 a.m. 24. Microwave thermography applied to the detec- 
tion of breast cancer. AH Barrett, PC Myers, NL Sadowsky, 
Cambridge and Boston (NL Sadowsky), Massachusetts 


11:10 a.m. 25. Microdose radiography: the physics of a radio- 
graphic system. DJ Curtis, P Bjorkholm, RM Quillin, E 
Frederick, RJ Ayella, JH Jackson, Bethesda, Maryland 


11:25 a.m. 26. The use of a multiformat camera for recording 
television images during fluoroscopic examinations. DM 
Hynes, E Edmonds. C Krametz, D Baranoski, Toronto, Ontario, 
Canada 


11:40 a.m. 27. Progress in ultrasonic CT of the breast and 
initial pulse echo comparisons. PL Carson, AL Scherzinger, TV 
Oughton, JE Kubitschek. PA Lambert, GE Moore, MG Dunn. 
Denver, Colorado 


11:55 a.m. 28. Limits of detectability by computed tomography 
as a function of diameter and attenuation differential. DB 
Plewes, PB Dean, Rochester, New York 


12:10 p.m. 29. CT imaging of cardiopulmonary structure and 
function with DSR—a progress report. EL Ritman, RA Robb. 
PA Chevalier, BK Gilbert, JH Kinsey, EH Wood, Rochester. 
Minnesota 


Tuesday Afternoon 


V. Gastrointestinal Radiology 


2 p.m. 40. The abnormal rectal contour demonstrated on the 
air contrast enema. TE Herman, RE Koehler, JKT Lee, St. 
Louis, Missouri 


2:15 p.m. 41. Lymphoid hyperplasia of the colon: an unappre- 
ciated entity in adults. FM Kelvin, RJ Max, TA Oddson, WM 
Thompson, RP Rice, JT Garbutt, Durham, North Carolina 


2:30 p.m. 42. Angiodysplasia of the colon: incidence and co- 
existence with other bowel lesions in nonbleeding patients. S 
Kadir, CA Athanasoulis, AC Waltman, W Cutcliff. Nashville, 
Tennessee 


2:45 p.m. 43. Intraarterial vasopressin infusion for treatment 
of Mallory-Weiss tears of the esophagogastric junction. RA 
Clark, Cincinnati, Ohio 


3 p.m. 44. Computerized tomography of the esophagus: nor- 
mal and carcinoma. RH Daffner, MD Halber. WM Thompson, 
RW Postlethwait. Durham, North Carolina 


3:15 p.m. 45. Computed tomography of the pelvis following 
abdomino-perineal resection for carcinoma of the rectum. B 
Williamson Jr, RR Hattery, DH Stephens, PF Sheedy Il, Roches- 
ter, Minnesota 


3:30 p.m. 46. Upper abdominal abscess—a continuing and 
deadly problem. TR Connell, DH Stephens, HC Carlson, ML 
Brown, Rochester, Minnesota 


3:45 p.m. 47. Guided percutaneous catheter drainage for 
nonoperative treatment of abdominal abscesses. SG Gerzof. 
AH Robbins, D Birkett. WC Johnson, Boston, Massachusetts 
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10:45 a.m. 33. The gastric cardia and its variations on double 
contrast study. R. Grossman. H Herlinger, | Laufer, HY Kressel. 
RH Ochs, Philadelphia, Pennsylvania 


11 a.m. 34. Villous tumors of the upper gastrointestinal tract. 
JH Miller, LH Weiland, JJ Gisvold. DC Mclllrath, Los Angeles, 
California 


11:15 a.m. 35. Fifteen years' experience with selective hypo- 
tonic duodenography: rare duodenal lesions. LB Costopoulos, 
Edmonton, Alberta, Canada 


11:30 a.m. 36. Ischemic colitis mimicking chronic ulcerative 
colitis and Crohn's disease. RL Eisenberg, CK Montgomery, 
AR Margulis, HY Kressel, San Francisco, California 


11:45 a.m. 37. latrogenic intubation injuries of the gastrointes- 
tinal tract. GG Ghahremani. MA Turner, RB Port, Evanston. 
Illinois 


Noon. 38. Clinical classification of abnormalities of small 
bowel mucosal patterns. SW Nelson, Seattle, Washington 


12:15 p.m. 39. Ceruletide-assisted examination of the small 
bowel. AH Robbins, SM Wetzner, MD Landy, Boston. Massa- 
chusetts 


VI. Genitourinary Radiology 


2 p.m. 48. Renal duplication with a diminutive low pole: the 
nubbin sign. JA Curtis, HM Pollack, Philadelphia. Pennsylvania 


2:15 p.m. 49. The hypernephroma halo: a reliable tumor sign 
in excretory urography. HP Jander, CA Pereira Centola, Bir- 
mingham, Alabama 


2:30 p.m. 50. Calcified renal cell carcinoma: a biologically 
distinct subgroup of renal parenchymal tumors. KW Snider- 
man, TA Sos, GR Seligson, JN Krieger, New York, New York 


2:45 p.m. 51. Multilocular Cyst of the kidney: a lesion in search 
of a name. MP Banner, HM Pollack, Philadelphia, Pennsylvania 


3 p.m. 52. Radiologic studies in the patient with multiple 
endocrine neoplasia, type Il syndrome and suspected pheo- 
chromocytoma. KJ Cho. DT Freier, TL McCormick, ME Forrest, 
A Kaufman, Ann Arbor, Michigan 


3:15 p.m. 53. Outpatient renal vein renin sampling. TA Sos, 
KW Sniderman, DB Case. New York, New York 


3:30 p.m. 54. Von Hippel Lindau's disease: the role of renal 
arteriography in its management. S Kadir, AC Waltman, WS 
Kerr JR, CA Athanasoulis. Nashville, Tennessee 


3:45 p.m. 55. Transcatheter occlusive therapy of genitourinary 
abnormalities using isobutyl 2-cyanoacrylate (Bucrylate). PC 
Freeny, WH Bush, CR Kidd. R Mennemeyer, Seattle. Washing- 
ton 
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Wednesday, March 28 


VII. Bone Radiology 


9 a.m. 56. Determination of bone mass by computed tomogra- 
phy. PS Jensen, SC Orphanoudakis, EN Rauschkolb, R Baron. 
R Lang. H Rasmussen, New Haven, Connecticut 


9:15 a.m. 57. Arthrographic abnormalities and normal varia- 
tions of the popliteus tendon sheath. H Pavlov, AB Goldman, 
New York, New York 


9:30 a.m. 58. Computed tomography of the lumbar spine: 
applications of reconstructed sagittal and coronal images. CG 
Ullrich. SA Kieffer, EF Binet, Syracuse, New York 


9:45 a.m. 59. Improved imaging of the spinal canal and its 
contents with the A.S. and E. CT scanner. MC Chiu, C Fong, 
KG Terbrugge. Toronto, Ontario, Canada 


10 a.m. 60. Computed tomography and angiography of tumors 
of the lower extremity: critical evaluation and clinical signifi- 
cance. RT Heelan, RC Watson, J Smith, New York, New York 


Awards Session 
10:30 a.m. President's Award Paper 


Vill. Chest Radiology 


9 a.m. 61. Round atelectasis of the lung mimicking tumor. HJ 
Schneider, B Felson, L Gonzalez, Cincinnati, Ohio 


9:15 a.m. 62. Positive and expiratory pressure (PEEP) and the 
chest x-ray: radiologic-physiologic correlations. JE Zimmer- 
man. LR Goodman, MBG Shahvari, Philadelphia, Pennsylvania 


9:30 a.m. 63. What becomes of pulmonary infarcts? PJ Mc- 
Goldrick, MM Figley, T Rudd, J Wilhelm, Seattle, Washington 


9:45 a.m. 64. The effect of emphasizing patient care upon 
chest x-ray interpretation. P Lahaie, PA Lazar, JW Gard, EJ 
Potchen, East Lansing, Michigan 


10 a.m. 65. Sequential chest radiologic findings in Legion- 
naire’s disease. LC Chiu, RL Schapiro, CM Helms, JP Viner, 
lowa City, lowa 


10:45 a.m. Scientific exhibit awards. Announcement by BG Brogdon, chairman, Scienfific Exhibits Committee 


11 a.m. The Caldwell Lecture. Radiology of the abdomen: impact of the new modalities. Joseph P. Whalen, New York, New York 


3:30 p.m. ACR panel presentation. Update from the American College of Radiology: Legal update, P Gebhard; Coping with the 
regulatory process, RE Wise; Activities of the Commission on Diagnostic Radiology, JF Wiot; College communications, SH Madell 


Thursday, March 29 


IX. Genitourinary Radiology 


10 a.m. 66. The integrated operation of computed radiography 
(CR) and CT scanning in intravenous urography. WD Foley, TJ 
Imray, TL Lawson, TA Quiroz, JE Youker, Milwaukee, Wisconsin 


10:15 a.m. 67. Computed tomography of the perineum. 4J 
Tisnado. MA Amendola, MA Turner Richmond, Virginia 


10:30 a.m. 68. Computerized tomography in the diagnosis and 
management of urinary extravasation. HA Mitty, HC Yeh, New 
York, New York 


10:45 a.m. 69. Ultrasound of the renal sinus: new observa- 
tions. AT Rosenfield, KJW Taylor, AG Dembner, M Crade, GN 
Viscomi. P Jacobson, New Haven, Connecticut 


11 a.m. 70. Ultrasound evaluation of bladder and perivesical 
abnormalities which affect the urinary tract. RL Bree, TM 
Si ver, Ann Arbor, Michigan 


11:15 a.m. 71. Gray scale ultrasound evaluation of bladder 
tumors. S Edell, J Pahira, Philadelphia, Pennsylvania 


11:30 a.m. 72. Evaluation and treatment of fluid-filled renal 
structures in children — combined use of ultrasound and renal 
puncture. JC Anderson, GH Bickers, MJ Mazer, HA Baltaxe, FF 
Bartone, Omaha Nebraska 


11:45 a.m. 73. Amniography: an adjunct to obstetrical 
sonography. L Calenoff, RE Sabbagha, BA Sakowicz, Chicago, 
Illinois 


X. Chest Radiology 


10 a.m. 76. The chest roentgenogram in desquamative inter- 
stitial pneumonitis (DIP). DS Feigin, PJ Friedman, San Diego, 
California 


10:15 a.m. 77. Conglomerate pulmonary disease due to for- 
eign particle emboli in narcotic patients. DJ Sieniewicz, A 
Nidecker Toronto, Ontario, Canada 


10:30 a.m. 78. TTNA: complications with respect to location 
and type of lesion. PB Bailey, TH Berquist, DA Cortese, JK 
Crowe, WE Miller, Rochester, Minnesota 


10:45 a.m. 79. The efficacy of full lung tomography in the 
detection of early metastatic disease from carcinoma of the 
breast. AM Curtis, CE Ravin, P Collier, CE Putman, TC McLoud, 
RH Greenspan, New Haven, Connecticut 


11 a.m. 80. Linear versus pluridirectional tomogrephy of the 
chest—a correlative roentgen-anatomical study. JT Littleton, 
ML Durizch, Mobile, Alabama 


11:15 a.m. 81. Diagnosis of thymoma at the Mayo Clinic—a 10 
year review. LR Brown, JR Muhm, JK Crowe, Rochester, 
Minnesota 


11:30 a.m. 82. CT-pathologic correlation of pulmonary abnor- 
malities. PG Herman, J Goldstein, SJ Hessel, JM Drummey, JP 
Balikian, Boston, Massachusetts 
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Noon. 74. Comparisons of renal ultrasound and renal radio- 
nuclide scanning in the diagnosis of hydronephrosis. G 
Adamo, HL Neiman, S Malave, SJ Cisternino, Chicago, Illinois 


12:15 p.m. 75. Computerized radionuclide urogram in the 
assessment of acute renal disease. EK Lang, JU Schlegel, 
New Orleans, Louisiana 


Thursday afternoon 


XI. Cardiovascular Radiology 


2 p.m. 86. Epidural anesthesia in aortoiliofemoral arteriog- 
raphy. DG Spigos, SR Akkineni, WS Tan, GE Espinosa, AR 
Vasireddy, AP Winnie. Chicago, Illinois 


2:15 p.m. 87. The use of anesthesia in arteriography of the 
extremities. Y Ben-Menachem, BM Rigor, JH Duke Jr. Houston, 
Texas 


2:30 p.m. 88. Angiographic pitfalls in Prinzmetal's variant 
angina (PVA): differentiating PVA spasm from catheter-in- 
duced spasm and refractory PVA spasm from "fixed" lesions. 
AC Friedman, H Spindola-Franco, T Nivatpumin, Bronx, New 
York 


2:45 p.m. 89. The right superior septal perforator artery: its 
angiographic description and clinical significance. PR Bream, 
AS Souza Jr, GC Curry, B Soto, Birmingham, Alabama 


3 p.m. 90. Percutaneous transluminal angioplasty: modifica- 
tions of the Gruntzig technique. TA Sos, KW Sniderman, RK 
Baxi, S Saddekni, TG Pickering, DB Case, New York, New York 


3:15 p.m. 91. The use of an ECG-gated interlaced radiographic 
system for evaluation of patients with aortic regurgitation. RE 
Dinsmore, SW Miller. R Wernikoff, MS Potsaid. Boston, Massa- 
chusetts 


3:30 p.m. 92. Single photon transaxial emission computed 
tomography of the heart with thallium-201. BL Holman. TC Hill, 
J Wynne, RD Lovett. Boston, Massachusetts 


3:45 p.m. 93. Using gated nuclear cardiac scans to investigate 
cardiomegaly — the practical approach. BP Sherman, ML Fried- 
man, BJ Ostrum, Philadelphia, Pennsylvania 
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11:45 a.m. 83. Computed tomographic evaluation of the 
breast: a significantly improved diagnostic tool. CHJ Chang, 
JL Sibala, SL Fritz, SJ Dwyer Ill, AW Templeton. Kansas City, 
Kansas 


Noon. 84. Computerized tomographic mamography. JJ Gis- 
vold, DF Reese, Rochester, Minnesota 


12:15 p.m. 85. Value of microfocal spot magnification mam- 
mography in differentiating benign from malignant clustered 
breast microcalcifications. EA Sickles, San Francisco, Califor- 
nia 


XII. Bone Radiology 


2 p.m. 94. Gout: a radiologic evaluation based upon over 2,0uu 
patients. C Bloch, G Herman, TF Yu. New York, New York 


2:15 p.m. 95. A comparison of the radiologic features of 
erosive osteoarthritis and psoriatic arthritis in the hand, wrist, 
and foot. W Martel, AW Dworin. K Stuck, Ann Arbor, Michigan 


2:30 p.m. 96. Arthrotomography of the temporomandibular 
joint: preliminary observations. RW Katzberg, MF Dolwick. DJ 
Bales, CA Helms, Lackland Air Force Base, Texas 


2:45 p.m. 97. Evaluation of fractures using radionuclide scan- 
ning and radiographic examination. Y Wang, Pittsburgh, Penn- 
Sylvania 


3 p.m. 98. The role of radionuclide bone Scanning in the 
detection of loosening of the total knee arthroplasty. JC 
Hunter, RS Hattner, HK Genant. WR Murray, San Francisco. 
California 


3:15 p.m. 99. Radiographic detection of the Hill-Sachs lesion: 
a cadaveric study. G Greenway, LA Danzig. D Resnick, San 
Diego, California 


3:30 p.m. 100. The osseous manifestations of stress at the 
elbow associated with sports activities. LF Rogers, R Gore. J 
Bowerman, J Suker, CE Compere, Baltimore. Maryland 


3:45 p.m. 101. Arthrography and arthroscopy of the knee: 
complementary diagnostic Procedures. EM Levinsohn. BE 
Bamer, Syracuse, New York 


Friday, March 30 


XIII. Cardiovascular Radiology 


10 a.m. 102. An experimental study of the morphological 
changes in the renal transplant using ultrasound. MR Conrad, 
RM Dickerman, RA Bridges, BC Carlson. HJ Helderman, RC 
May, EB Morrison, Dallas, Texas 


10:15 a.m. 103. Reducing venous thrombosis as a complica- 
tion of contrast phlebography. MA Bettman. D Rosenthal, K 
Rabinov, R Nebesar, GP Clagett, J Skillman, G Davies. J Ploetz, 
E Salzman, Boston, Massachusetts 


XIV. Gastrointestinal Radiology 


10 a.m. 112. The significance of intrapancreatic gas demon- 
Strated by CT: a review of nine cases. G Mendez Jr, MB Isikoff. 
Miami, Florida 


10:15 a.m. 113. Inflammatory complications of acute pancrea- 
titis monitoring by computing tomography. SS Siegelman, BE 
Copeland, GP Saba, JL Cameron, RC Sanders. Baltimore, 
Maryland 
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10:30 a.m. 104. The incidence and significance of left cir- 
cumaortic venous rings. CF Beckman, HL Abrams. Boston, 
Massachusetts 


10:45 a.m. 105. The calcified aortic plug syndrome—a new 
manifestation of atherosclerosis. JF Walter, C Olcott IV, JT 
Mehigan, L Gonzalez-Lavin, Palo Alto, California 


11 a.m. 106. Balloon occlusion superior mesenteric arteriog- 
raphy for demonstration of the mesenteric and portal venous 
anatomy. DA Phillips, DF Adams, CF Beckmann, HL Abrams, 
Boston, Massachusetts 


11:15 a.m. 107. Hepatic artery catheter position verification by 
radionuclide imaging. BG McConnell, RW McConnell, Houston, 
Texas 


11:30 a.m. 108. Radiologic follow-up of vena cava filter de- 
vices. LL Berland, FE Maddison, VM Bernhard, Milwaukee, 
Wisconsin 

11:45 a.m. 109. Gray scale ultrasound evaluation of arterial 
grafts. AH Wolson, HA Kaupp, KM McDonald. Allentown, Penn- 
sylvania 


Noon. 110. Ultrasound evaluation of pseudoaneurysms com- 
plicating peripheral by-pass surgery. SA Hausserman, AB 
Crummy, HA Berkoff, Madison, Wisconsin 


12:15 p.m. 111. Ultrasonic evaluation of vascular abnormali- 
ties. TL Lawson, F Quiroz, WD Foley, FE Maddison, Milwaukee, 
Wisconsin 
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10:30 a.m. 114. A comparative study of CT and ultrasonogra- 
phy in carcinoma of the pancreas. PD Kamin, ME Bernardino, 
S Wallace. Houston, Texas 


10:45 a.m. 115. The changing role of pancreatic angiography: 
the impact of newer diagnostic modalities. PC F-eeny, TJ Ball, 
J Ryan, Seettle, Washington 


11 a.m. 116. Visualization of normal biliary ductules and 
diagnosis ef preicteric obstruction by ultrasound. KJW Taylor, 
M Crade. RK Zeman, J Gold, AT Rosenfield. New Haven, 
Connecticut 


11:15 a.m. 117. Biliary pseudocalculus effect in the ultrasonic 
examination of the postcholecystectomy patient. V Raptopou- 
los, Worcester, Massachusetts 


11:30 a.m. 118. Biliary tract exploration via the T-tube tract— 
an improved technique. JG Whelan Jr. JP Mcss, Louisville, 
Kentucky 


11:45 a.m. 119. The significance of the nonopacified gallblad- 
der in the differential diagnosis of the abnormal endoscopic 
retrograde cholangiogram. CA Rohrmann, Jr, HJ Ansel, RL 
Protell. FE Silverstein, SE Silvis, JA Vennes, Seettle, Washing- 
ton 


Noon. 120 Transhepatic cholangiography tocay — does the 
"skinny" needle help? EA Stewart, HC Carlson, PF Sheedy, DH 
Stephens. 3R Hattery, Rochester, Minnesota 


12:15 p.m. 121. Comparison of success and risk in percuta- 
neous transhepatic cholangiography using 19- versus 22- 
gauge needle. CR Irish, TF Meaney, Cleveland, Ohio 


Spouses’ Program 


The Spouses’ Committee has arranged three tours in 
the Toronto area. The first, Monday, March 26, will be 
backstage at the St. Lawrence Centre for the Arts to see 
an aspect of the theater that few people have an oppor- 
tunity to appreciate. The centre houses a summer and 
winter repertory theater and provides space for numer- 
ous public events. Luncheon will be served at the end of 
the tour in the theater lobby. 

On Tuesday, March 27, tour participants have a choice 
of a walk through a maple woods to see the production 
of maple syrup, or a bus ride through downtown To- 
ronto. Both groups will meet for lunch at the Board of 
Trade Country Club. The afternoon wil! be spent at the 
"most Canadian gallery in the country," McMichael Ca- 
nadian Collection in Kleinburg. The gallery, housed in 
log buildings, is a clear representation of the Group of 
Seven, the only internationally recognized school of 


Canadian art. There is also a fine collection of Indian and 
Eskimo a't. 

Niagare Falls and Niagara-on-the-Lake are the sites of 
a day-long tour on Wednesday, March 28. Lunch will be 
served at a country inn at Niagara-on-the-Lake. Ample 
time will be provided for photography at *he American 
Falls and the Canadian Horseshoe Falls. After lunch, 
time will be provided for shopping and a drive around 
the former colonial capital, now home of tne renowned 
Shaw Festival. 

In addi-ion to the three tours, a fashion show and 
brunch wall provide entertainment on Thursday, March 
29. in the Aloha Lagoon, Sheraton Centre. “he creations 
of well known Canadian designer Claire Haddad will be 
shown as well as the best in fur designs by Norman 
Rogul. Tcp Canadian models will show the designs. 
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Schedule of Courses 


Sunday, March 25, through Friday, March 30 

Categorical Course on Neuroradiology, five sessions, 15 hr. Fee 
is $25 and must be paid by society members as well as guests. 
Registration in this course precludes registration in any other 
courses. 


Monday, March 26, 3:30-5 p.m. 


101. 
102. 
103. 
104. 
105. 


106. 
107. 
108. 
109. 
110. 


Tees 


Parkey, Lewis. Nuclear Cardiology Review 

Greenspan. Intrathoracic Air Trapping 

Alfidi. Computed Tomography of the Human Body 

Berk. Radiology of the Gallbladder and Bile Ducts 

Egan, McSweeney. Correlated Clinical, Radiographic, and 
Pathologic Approach to Detect Early Breast Cancer 
Gardiner, Stevenson. Inflammatory Bowel Disease 
Gehweiler, Charlton. Radiology of Facial Fractures 

Gilula. Radiology of the Wrist, Part | 

Meyers. Dynamic Radiology of the Abdomen: Normal and 
Pathologic Anatomy 

Hattery. Computed Tomography of the Genitourinary 
Tract, Retroperitoneum, and Pelvis 

Carey. CT Scanning — Abdomen and Thorax: Fundamental 
Considerations 


Tuesday, March 27, 8-9:30 a.m. 


201. 
202. 
203. 


204. 
205. 


206. 
207. 
208. 
209. 
210. 
213. 


212. 


Alazraki, Resnick. Bone and Joint Scanning 

L'Heureux. The Child with a Flank Mass 

Chase, Kricheff. Computed Tomography: Noneoplastic 
Lesions of the Brain 

Felson. Some interesing patterns of Pulmonary Neoplasms 
Gehweiler. Cervical Spine Trauma—A Practical Guide to 
Diagnosis 

Ackerman. Noninvasive Diagnosis of Carotid Artery Dis- 
ease 

Harris. The Radiographic Diagnosis of Acute injuries of 
the Lower Cervical Spine 

Gilula. Radiology of the Wrist, Part II 

Knight. CT of the Body and Thorax 

Martel. The Alimentary Tract. Radiologic Vignettes 

Potter. What Every Radiologist Should Know about the 
Ear 

Reilly. Problems of the Immature Infant 


Wednesday, March 28, 2-3:30 p.m. 


301. 


302. 


303. 


304. 


Siegel, Koehler, Melson. Comparison of Radionuclide Ul- 
trasound and CT Imaging of the Abdomen 

Freeny. Algorithmic Approach to Radiologic Diagnosis of 
Suspected Pancreatic Disease 

Chase, Kricheff. Computed Tomography: Nonneoplastic 
Lesions of the Brain 

Felson. Some Interesting Patterns of Pulmonary Neo- 
plasms 


305. 


306. 


307. 


308. 


309. 
310. 


311. 
312. 


Gold. Computed Tomography of the Brain 
Harwood-Nash. Hydrocephalus in Children: Old Princi- 
ples, New Philosophies 

McLelland, Thompson. Inflammatory Diseases of the Co- 
lon 

McLeod. Computed Tomography of the Skeletal System 
and Soft Tissues 

Thornbury. Radiologic Diagnosis: A Horse-Sense Approach 
Kazam, Whalen. Anatomic Approach to Radiology of the 
Thorax, Part I 

Wolfe. Mammography, Part | 

Simon. The Pulmonary Circulation and the Radiologist 


Thursday, March 29, 8-9:30 a.m. 


401. 


402. 


403. 
404. 


405. 
406. 


407. 


408. 


409. 
410. 


411. 
412. 


Christie, Chiu. A Comparison of CT and Radionuclide 
Imaging in Central Nervous System Disease 

Goldberg, Cole-Beuglet. An Introduction to Diagnostic 
Ultrasound 

Goldman. Interventional Angiography 

Gray, Muhm, Brown. Radiation Exposure and Risks- In 
Perspective 

Heitzman. Computed Tomography of the Thorax 
Jacobson, Siegelman. Skeletal Radiology — New Concepts 
and Provocative Challenges, Part I 

McCallum. Current Concepts in the Anatomy, Pathology, 
and Radiology of the Male Lower Urinary Tract 

Payne, McCullough. Basic Principles of Computed To- 
mography 

Rosenfield. Renal Ultrasound: Current Concepts 

Kazam, Whalen. Anatomic Approach to Radiology of the 
Abdomen, Part Il 

Wolfe. Mammography, Part II 

Wilkinson. Skeletal Trauma in Infants and Children 


Friday, March 30, 8-9:30 a.m. 


501. 
502. 
503. 
504. 
505. 
506. 
507. 
508. 
509. 


510. 
9511. 


Maynard, Cowan. Radionuclides and the Thyroid Gland 
MacEwan. Balanced Radiology Services on a Tight Budget 
Janower. Everything You Ever Wanted to Know About 
Running a Radiology Department but Were Afraid to Ask 
Kattan. Tricks and Treats in Tomography 

King. Cardiac Ultrasound 

Jacobson, Siegelman. Skeletal Radiology — New Concepts 
and Provocative Challenges, Part II 

Marshak. Radiologic-Pathologic Correlation of Interesting 
Lesions of the Gastrointestinal Tract 

Singleton. Obstructive Lesions of the Alimentary Tract in 
the Newborn and Young Infant 

Stephens. Gastrointestinal Applications of Computed To- 
mography 

Swischuk. Neonatal Chest Problems 

Theros. Exercises in the Analysis of the Unknown Lesion 
in Bone 


Hugh M. Wilson, 1902-1978 


The death of Hugh M. Wil- 
son on April 21, 1978, after 
a lingering illness, culmi- 
nated the career of one of 
the great teachers of radiol- 
ogy. Born in Jacksonville, 
Illinois on October 21, 1902, 
^e received his M.D. from 
'Nashington University 
School of Medicine in St. 
Louis, Missouri in 1927 and 
remained to train in surgery 
under Dr. Evarts Graham. 
His switch from surgery to 
radiology was prompted by 
e severe dermatitis of his 
Fands and the persuasive 
influence of Dr. Sherwood Moore, then chairman of the 
Radiology Department at the Mallinckrodt Institute of 
Radiology. 

In 1934 he was called to the Yale School of Medicine 
to be the director of radiology which was then a division 
in the Department of Surgery. Under his energetic lead- 
ership the importance of radiology as a clinical and 
educational discipline was recognized and elevated to 
departmental status. He became the first chairman of 
radiology at Yale and was awarded an honorary degree. 
He was regarded by many of his Yale students as the 
best teacher on the entire faculty. He stimulated students 
to correlate the clinical and pathologic aspects of dis- 
ease with what they could see on the x-ray. 

In 1949 he returned to St. Louis to succeed his former 
chief, Sherwood Moore and become the second profes- 
sor and chairman of the Department of Radiology at 
Washington University and the second director of the 
Mallinckrodt Institute of Radiology. 

Hugh Wilson was an unassuming man who disliked 
public speaking. He was singularly dedicated to teach- 
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ing, particularly medical students and house staff, and 
preachec ‘he importance of a radiologist being a clinical 
consultant. rather than a film reader. He developed the 
preview system of radiologic education for medical stu- 
dents and residents during his early years at Yale, a 
method which has been adopted at many university 
departmerts throughout the country. In 1960 he received 
the Distircuished Alumni Award from Washington Uni- 
versity in recognition of his inspiration to students. 

He refused to have his portrait painted for Washington 
University but agreed instead to the establishment of an 
endowment to encourage and recognize excellence in 
radiology among medical students. The Hugh M. Wilson 
Award for meritorious work in radiology is presented 
annually to a member of the graduating class of Wash- 
ington University. 

More than any other single person, he was the founder 
of the Asseciation of University Radiologists, stimulated 
by a desire 'o encourage young radiologists in academic 
careers anc give them a forum to present their original 
investigations. He was to receive its first gold medal but 
died just prior to the meeting. The award was made 
posthumously. 

Hugh Wilson had a dynamic personality which en- 
deared him to many. His scrupulous honesty and at 
times brutaly frank evaluation of himself as well as 
others was sometimes difficult to accept even though his 
motives were always unimpeachable. He was always 
motivated by a deep concern for the welfare of the 
patient and a profound sense of integrity. 

He is survived by two daughters, Sarah and Martha, a 
brother. Wil iam T. Wilson, and a sister, Mrs. Edward 
Bullard. For those who had the privilege of being his 
student, resident, or colleague, his influence will always 
remain a guiding principle. He was truly an extraordinary 
man. 

William B. Seaman 
New York, New York 
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Alexander S. Macmillan, Jr. 


The subspecialty of head 
and neck radiology has at- 
tracted a small but distin- 
guished group of radiolo- 
gists. Alexander S. Macmil- 
lan, Jr. was a prominent 
member in this select group 
of physicians. A Bostonian 
by birth and ecucation, he 
attended Harvard University 
for undergraduate and med- 
ical education. After gradu- 
ating from the Harvard Med- 
ical School in 1946 he 
served surgical and medical 
internships at Boston City Hospital. His training was 
interrupted from 1947-1949 when he served as a captain 
in the medical service of the United States Air Force. 

After his military service, Sandy followed in the foot- 
steps of his illustrious father who had established an 
international reputation as a head and neck radiologist. 
His residency in radiology at Massachusetts General 
Hospital was followed by staff appointments at Peter 
Bent Brigham Hospital and the Massachusetts Eye and 
Ear Infirmary where he succeeded his father as chairman 
in 1966. In addition to being recognized as our local 
scholar in head and neck radiology. Sandy had the 
unique honor of being invited to present annual lectures 
in head and neck radiology at the refresher courses of 
the American Roentgen Ray Society from 1966 to 1977. 
My own personal contact with Sandy occurred in his role 





as staff radiologist for the Harvard teaching service at 
Boston City Hospital, a position he held from 1957-1973. 
He was a regular lecturer for residents and staff and it 
was always a delight to attend his presentations. He not 
only managed to enlighten and instruct us all with 
reference to a small and difficult anatomic area but was 
so willing to share with his colleagues and students his 
knowledge and experience. In later years when many 
hospitals acquired complex and sophisticated radiologic 
equipment to study the head and neck. Sandy felt frus- 
trated in his own attempts to persuade his prestigous 
institution to follow the lead set by others. Nevertheless 
he maintained his skills in using the most basic equip- 
ment and competed successfully with his clinical col- 
leagues — a tribute to his unique intelligence, knowledge, 
and perseverance. Sandy Macmillan held positions as 
consulting radiologist to the Peter Bent Brigham Hospi- 
tal and assistant clinical professor of radiology at Har- 
vard Medical School. He was a fellow in the American 
College of Radiology and a member of all the major 
national scientific radiologic societies. 

Alexander S. Macmillan, Jr. died unexpectedly on 
March 15, 1978. He was an individual of unusual charm, 
warmth, and sensitivity. Only those who had the privilege 
of working with him could appreciate his sense of hu- 
mor, coupled with a respect for his exceptional profes- 
sional competence. He is survived by his mother, his 
wife, Jeanne, and their six children. Alec. Cameron, 
Alison, James, Anne, and Lucy. 

Jerome H. Shapiro 
Boston, Massachusetts 


Letters 


Radiography of Fast-Food Stomach 


We recently became aware of an unusual appearance of the 
stomachs of some of our scoliosis clinic patients. These were 
frequently distended with frothy appearing material, and we 
initially wondered if this indicated some type of diminished 
motility related to the use of bracing devices. 

It finally became apparent that our observation was the result 
of an early afternoon clinic in a hospital with its own fast-food 
restaurant. Patients would present themselves to the main- 
lobby radiographic suite and, if a 10 or 15 min wait were 
anticipated, run across the hall for a quick lunch. Figure 1A 





Fig. 1.—Fast-food lunch. A, In vivo. B, In vitro. 


shows a radiograph made 15 min after ingestion of a large 
cheeseburger. a small order of fries, and a vanilla shake. 

For confirmation of our hypothesis, a quarter-pound ham- 
burger and a carbonated beverage were mixed in the blender. 
The resulting mush was poured into a plastic basin which was 
in turn placed in a plastic pan containing a small amount of 
water to mimic surrounding soft tissues. A radiograph of this 
experimental preparation (fig. 1B) provided a remarkably good 
match for the stomach contents seen in our clinic patients. 

We offer this experience as a radiologic challenge which was 
fun to solve and as a curiosity which may amuse or interest the 
readers of our letter. The soft consistency of the meal and the 
rapidity with which fast foods are often ingested no doubt 
contribute to their appearance. 

Thomas J. Spackman 

Suzanne E. Betsch 

Children's Hospital of Philadelphia 
Phiiadelphia, Pennsylvania 19104 
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Furosemide-Augmented Intravenous Urography 


In their article on furosemide-augmented intravenous urog- 
raphy Talner et al. [1] claim that this radiographic method is not 
a satisfactory test of renovascular hypertension. This test is, in 
fact. based on measurement of renal surface variations, which 
does not exactly explain the concomitant volume variation, in 
view of the particular geometry of the kidney. However, these 
nonsignificant variations in surface observed by Talner et al. 
probably cerrespond to important variations in volume, in view 
of the shape of the kidney, which might be called a prolate 
spheroid. 

Under these conditions, the renal volume is calculated by the 
formula: v = 4/37 ab?, where a and b are, respectively, half the 
large axis and half the small axis of the prolate spheroid [2]. 
This formula bears witness to the great importance of the small 
axis. or wicth of the kidney at the hile, since this parameter is 
used to the-second power. This formula is used at my institution 
[3] in renal scintigraphy for calculating an extraction per unit of 
hippuran volume. My colleagues and | find that different extrac- 
tions per surface unit can correspond to identical extractions 
per volume unit and vice versa; this proves the primordial role 
of the width of the kidney in variation of volume. 

Therefore. | believe that despite difficulties both theoretical 
(assimilation of the normal and pathologic kidney to a prolate 
spheroic) and experimental (measurement of the axes when 
kidneys are often deformed by diseases), the calculation of 
renal vclume provides a useful parameter whose variation can 
show normal or induced functional variations better than the 
surface parameter. The renal volume parameter can also serve 
as reference in renal physiopathology. 

Michel Collard 
Hópital Ed. Herriot 
69374 Lyon 
France 
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Reply 

Dr. Collard correctly points out that estimation of renal 
volume is better than measurement of surface area when one is 
interested in renal size changes from a stimulus such as furo- 
semide injection. However, | am afraid that the application of 
renal volume measurement to intravenous urography is SO 
fraught with dangers. both theoretical and practical, that it 
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would not be productive. Not the least of the problems is Dr. 
Collard's statement about the short axis of the kidney, that is 
the width of the kidney measured from the hilar surface to the 
lateral margin. As we indicated in our article, this measurement 
is done by drawing a medial tangent line, which itself introduces 
inaccuracy. Nevertheless, it is the best we can do on many of 
these urograms. When that error is compounded by squaring, | 
believe the calculated volume would be untrustworthy at best. 
Our main point was that patients with essential hypertension 
showed such a wide variation in renal area change that it was 
not likely to be useful in culling out those patients with renal 
artery stenosis. | see nothing in Dr. Collard's letter to indicate 
that this aspect of the problem would be obviated by attempting 
to measure volume changes. 
Lee B. Talner 
University Hospital 
University of California, San Diego 
San Diego, California 92103 


Systemic Air Embolism in Necrotizing 
Enterocolitis 


| have recently seen a neonate with necrotizing enterocolitis 
and pneumoperitoneum with portal venous gas who, in a 
premortem film, showed gas in the femoral vessels. Previously, 
| thought this might justify a case report; however, since an 
article in September 1978 AJR, a letter seemed more appropri- 
ate. 

In a recent article, Kogutt [1] states that systemic air embolus 
is a documented complication of hyaline membrane disease 
and its treatment. While the mechanism for intravascular air is 
not well understood, it is attributed to a pressure phenomenon 
with dissection of air into pulmonary veins and from there into 
the systemic circulation. As stated, Systemic air embolism can 
also be seen in other clinical situations as "following surgical 
procedures, trauma, in submarine personnel and in asthmat- 
ics." To this list, | would like to add necrotizing enterocolitis. 

A 20-day-old premature male infant was hospitalized since 
birth for prematurity and sepsis. The child had done well 
clinically and was expected to be discharged soon. The infant 
had never shown clinical or radiographic evidence of hyaline 
membrane disease and had never been placed on a respirator. 
At 20 days of life, abdominal distension and bloody diarrhea 
were noted. A plain film of the abdomen showed marked 
distension of multiple bowel loops and portal venous gas. A film 
4 hr later showed a large pneumoperitoneum and extensive 
pneumatosis intestinalis (fig. 1). Air was present in femoral 
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Fig. 1 


vessels (probably veins) bilaterally (arrows) and also in portal 
veins. The chest was normal and gas was not observed in other 
vessels nor the heart. The infant died and permission for 
autopsy was refused. 

The etiology of systemic air embolism in the chest is some- 
what obscure, but generally felt to be related to alveolar rupture 
and dissection of air into the perivascular spaces. Air embolism 
is probably secondary to air-block phenomenon with interstitial 
air, pneumothorax, pneumomediastinum. or pneumopericar- 
dium usually present. In short, air under pressure and outside 
of its normal spaces must be present for systemic air embolism. 
Such a condition exists in pneumoperitoneum secondary to 
necrotizing enterocolitis. There is a large collection of free air 
under tension in the peritoneal cavity which should be capable 
of dissecting along the vascular sheaths and into the systemic 
circulation. 

While | suspect that the air in this case is probably venous, | 
cannot be certain. The amount of pressure necessary to over- 
come venous pressure would be somewhat less than arterial 
and air should preferentially fill the venous system. The caliber 
of the air column of the vessels in this case seems larger than 
the collapsed arteries one would expect to find in a neonate in 
extremis. 

Theodore Miller 
Martin Luther King, Jr. General Hospital 
Los Angeles, California 90059 
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Cardiovascular 


Chromosome Damage in Infants and Children after Cardiac 
Catheterization and Angiocardiography. Adams FH et al. (Divi- 
sion of Cardiology. Department of Pediatrics, University of 
California Los Angeles School of Medicine. Los Angeles. Cali- 
fornia). Pediatrics 62:312-316, Sept 1978 


Current diagnostic cardiac studies in infants and children 
result in longer x-ray exposure times and in more angiocardi- 
ograms per patient. Blood samples removed before and imme- 
diately after such studies in 20 infants and children have shown 
chromosome damage in all. The damage was equal to in vitro 
absorbed dose in the range of 20 to 50 rads. Since the effect 
was considerably greater than that calculated from the x-ray 
exposure dose to the patient, it is concluded that the damage is 
mainly due to the contrast agent used in angiocardiography. 
Long-term follow-up studies on such patients are indicated. 

Author Abstract 


Transcatheter thromboembolectomy of acute renal artery oc- 
clusion. Millan VG, Sher MH, Deterling RA, Packard A, Morton 
JR. Harrington JT (Tufts University Medical School, Boston, 
Massachusetts). Arch Surg 113: 1086-1092, Sept 1978 


The authors have developed an angiographic technique for 
relief of acute thrombotic or embolic occlusion of the renal 
artery as an alternative to surgical intervention in poor risk 
patients, and report their experience with four cases. After the 
diagnosis of acute renal artery occlusion is established angio- 
graphically, a catheter is advanced in the renal artery to the 
point of obstruction, and strong suction is applied in an attempt 
to aspirate the thrombus. If this fails, the catheter is positioned 
at the origin of the renal artery, and a no. 3 Fogarty catheter is 
advanced in coaxial fashion through the angiographic catheter 
beyond the occlusion. With fluoroscopic control the balloon is 
cautiously inflated with contrast material to indicate its size and 
location. The clot is removed by withdrawing the inflated bal- 
loon into the aorta. After each passage of the balloon, a small 
amount of contrast medium is injected into the renal artery to 
determine the amount and position of remaining clot. When 
maximal patency is achieved, a final selective renal arteriogram 
is performed. 

In each of their cases, renal function was restored promptly. 
Embolization of extruded thrombus down the aorta produced 
no clinical problems in any of the four patients. 

Reiley Kidd 


Takayasu Arteritis and Renovascular Hypertension in Child- 
hood. Wiggelinkhuizen J, Cremin BJ (Department of Pediatrics, 
Red Cross War Memorial Children's Hospital, University of Cape 
Town. South Africa). Pediatrics 62:209 Aug 1978 


Takayasu arteritis with rena artery involvement was the cause 
of severe persistent hypertension in eight children under 12 
years of age. Features of severe hypertension dominated the 
clinical picture. Unequal or absent pulses were found in three 
patients. An irregular contour of the descending thoracic aorta 
on the chest roentgenogram was an early clue to the diagno- 
sis. On aortography both renal arteries were affected in five 
patients, although a discrepancy in kidney size on excretory 
urography had suggested a unilateral lesion. Total aortography 
is mandatory to outline the full extent of the vascular abnormal- 
ities. All the patients had strongly positive tuberculin skin tests, 
and, although myobacteria were not isolated, all patients re- 
ceived antituberculous as well as antihypertensive therapy. 
Nephrectomy of the worse kidney is contraindicated if the renal 
arteries are asymmetrically involved, for fear of later extension 
of the arteritis. Takayasu arteritis is an important cause of 
severe persistent hypertension in nonwhite children. 

Author Abstract 
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Extramural or intraluminal inferior vena cava occlusion in 
pulmorary embolism. Popovsky J. Edelstein J, Walzer L, Vlas- 
tou C, Rya C (Mount Sinai Hospital of Cleveland, University 
Circle. Cleveland, Ohio 44106). Ann Thorac Surg 26 :50-53, July 
1978 


Anticoagulant therapy is the treatment of choice for pulmo- 
nary emboksm but is successful in only 80% of patients. In the 
remain ng 2096, such therapy is ineffective or unadvisable, 
leaving operative interruption of the inferior vena cava as the 
most effec ive procedure. This procedure is preferred in pa- 
tients with (1) recurrent pulmonary emboli despite satisfactory 
anticoagulation; (2) a contraindication to anticoagulation (i.e., 
bleedirg); 3) massive embolism with shock; and (4) a high risk 
of embolism following surgery. Interruption of the inferior vena 
cava can te accomplished in two ways. The first, extramural 
occlus on by suture or staple plication or clipping, is associated 
with a 4025-5396 incidence of complications, an incidence of 
recurrent embolism of 096-1896, and an operative mortality of 
595-2725. The second method of inferior vena cava interruption, 
the percutaneous insertion of a Mobin-Uddin umbrella filter, is 
considerec by the authors as the procedure of choice because 
of its simplicity and comparable or superior performance. The 
compl cation rate reported for umbrella filters is only 1396, while 
recurrent pulmonary emboli occur in 2%, and operative mortal- 
ity in cnly 1%. 

W. Richard Webb 


Echocardipgraphy of left ventricular masses. Ports TA, Cogan 
J. Schiller NB, Rapaport E (Division of Cardiology. Department 
of Medicire, Room 1186-Moffitt Hospital, University of Califor- 
nia. San Francisco, California 94143). Circulation 58:528-536, 
Sept 1978 


The M mode and two-dimensional real-time echocardi- 
ograpaic findings in 10 patients with left ventricular masses are 
discussed. Two patients had left ventricular tumors which were 
recog rized in both cases by both M-mode and two-dimensional 
echocardpgraphy. One tumor was intracavitary producing 
dense echoes within the left ventricular chamber in both modal- 
ities. whil2 in the other patient a large hemangioma could be 
seen nfiltrating the posterior left ventricular wall on both M- 
mode and real-time study. 

Eignt ratients had left ventricular thrombi. The M-mode 
echocardiogram failed to detect the left ventricular thrombus in 
all cases. although in two patients fine nonspecific "dust-like" 
echoes suggestive of a thrombus were noted on retrospective 
exam nation. However, two-dimensional echocardiographic ex- 
aminztior using the apex views demonstrated large and inho- 
mogeneo Js left ventricular clots in all four patients. There were 
no false oositive echocardiograms. The left ventricular clots 
were not seen by two-dimensional echocardiography using the 
long and short axis views. 

Four patients had mural thrombi. M-mode echocardiography 
failed to reveal thrombi in each case while two-dimensional 
echocard ography in both the apex and long axis views identi- 
fied “he eft ventricular aneurysm when present but did not 
detect the associated mural thrombus. 

In summary, while M-mode and two-dimensional real-time 
echocardiography both prove useful in the evaluation of left 
ventrcular tumors, M-mode echocardiography was not able to 
detect le't ventricular thrombus in all instances. Two-dimen- 
sionel echocardiography was able to identify large and inho- 
mogenecus left ventricular thrombi but did not clearly identify 
four cases of smaller mural thrombi. 

Richard B. Jaffe 


Intravenous arteriography with xerography: a noninvasive 
method -or the demonstration of peripheral vessels. Kramann 
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B, Christen N (Institut fuer Roentgendiagnostik der Technischen 
Universitaet Muenchen, 8 Muenchen 80, Germany). Fortschr 
Geb Roentgenstr Nuklearmed 128:319-323, 1978 


Peripheral arteriography of the upper or lower extremity was 
performed in 59 patients using a xerographic recording tech- 
nique of the extremity to be examined 4-10 sec following rapid 
manual intravenous injection of contrast medium into the cubi- 
tal vein. Acceptable arteriograms of the examined extremity 
could be obtained in all but two patients. In the authors' 
opinion, this technique constitutes a noninvasive arteriographic 
examination suitable for demonstrating vascular lesions in the 
extremities. 

Peter F. Winter 


Two-dimensional echocardiographic assessment of Ebstein's 
anomaly. Ports TA, Silverman NH, Schiller NB (Cardiology. 
1186-Moffitt Hospital, University of California, San Francisco. 
California 94143). Circulation 98 : 336-343, Aug 1978 (by permis- 
sion American Heart Association) 


Nine patients with Ebstein's anomaly of the tricuspid valve 
were studied by two-dimensional echocardiography, using the 
standard long and short axis views as well as the apex four 
chamber view. With this latter view. the displacement of the 
tricuspid valve into the right ventricle was clearly seen in all 
nine cases of Ebstein's anomaly and was not noted in a control 
population. The severity of the tricuspid displacement was 
assessed by comparing the position of the mitral and tricuspid 
valves relative to the cardiac apex. The apex four chamber view 
allowed visualization of the atrioventricular ring simultaneously 
with the displaced tricuspid valve, and therefore the size of the 
 atrialized" right ventricle, true right ventricle, and right atrium 
could be determined. These dimensions compared favorably 
with angiography. 

Author Abstract 


Use of contrast echocardiography for evaluation of right ven- 
tricular hemodynamics in the presence of ventricular septal 
defects. Serwer GA, Armstrong BE, Anderson AW et al. IP. 
Box 3090, Duke University Medical Center, Durham, North 
Carolina 27710). Circulation 98 :327-336, Aug 1978 (by permis- 
sion American Heart Association) 


Intracardiac blood flow is altered in the presence of a ventric- 
ular septal defect (VSD), with different sizes of defects produc- 
ing different flow patterns that can be visualized by peripheral 
injection contrast echocardiography. The utility of these pat- 
terns in allowing estimation of right ventricular pressure and 
resistance to ejection of blood from the right ventricle (RV) was 
investigated. Forty-four patients underwent 46 contrast echo- 
cardiographic procedures, all within 24 hr before cardiac cath- 
eterization. All patients were placed in one of four groups based 
on catheterization findings. Group |, which consisted of patients 
with no VSD, or a small VSD with a pulmonary-to-systemic flow 
ratio (Qp/Qs —1.5:1 and right ventricular pressure <one third 
systemic) had echo-dense material appear in the RV only. Group 
Il consisted of those with moderate-sized VSD with Qp/Qs 
=2.5:1 and right ventricular Pressure 60%-80% systemic; in 
these patients echo-dense material appeared in the RV and in 
the left ventricle (LV) anterior to the mitral valve. The contrast 
appeared in the LV in early diastole and cleared from the LV in 
systole, with none appearing in the aorta or left atrium. Time 
from the preceding QRS to appearance of echo-dense material 
in the LV divided by the R-R interval (appearance time to R-R 
interval ratio) was 0.62-0.69. Group Ill consisted of those with 
large VSDs, Qp/Qs >3:1 and systemic right ventricular pressure 
with low pulmonary vascular resistance and no pulmonary 
stenosis. These patients had appearance of echo-dense material 
in LV during early diastole anterior to the mitral valve as in 
group Il, but the material remained in the LV to be ejected into 
the aorta. Appearance time to R-R interval ratio was the same 
as in group Il. Group IV consisted of patients with tetralogy of 
Fallot and one patient with a large VSD and increased pulmo- 
nary vascular resistance. Echo-dense material again appeared 
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in the LV early in diastole and was ejected into the aorta during 
systole. The appearance time/R-R ratio was significantly less 
than in groups Il or Ill, allowing a clear separation between 
those patients in group III from group IV. Contrast echocardiog- 
raphy allows estimation of the right ventricular pressure and 
evaluation of increased resistance to pulmonary flow due to 
either pulmonary stenosis (PS) or increased pulmonary vascular 
resistance in the presence of VSDs. This technique also pro- 
vides a minimally invasive method which may be useful for 
serial evaluation of such patients. and will permit early detection 
of developing PS, or possibly increasing pulmonary vascular 
resistance. Decreasing right ventricular pressure due to spon- 
taneous closure of the VSD may also be detected by this 
technique. 

Author Abstract 


Diagnosis of ventricular septal defect by pulsed Doppler 
echocardiography, Sensitivity, specificity, and limitations. 
Stevenson JG, Kawabori I. Dooley T, Guntheroth WG (Division 
of Pediatric Cardiology, Department of Pediatrics, RD-20. Uni- 
versity of Washington School of Medicine, Seattle, Washington 
98195). Circulation 58 : 322-326. Aug 1978 (by permission Amer- 
ican Heart Association) 


The M-mode echocardiographic findings of ventricular septal 
defect (VSD) are nonspecific. A specific pulsed Doppler echo- 
cardiographic (PDE) diagnosis of VSD can be made by following 
the turbulent VSD jet through the septum. To assess the 
sensitivity, specificity, and limitations of PDE diagnosis of VSD, 
105 children undergoing cardiac catheterization were examined 
by PDE. These children had a variety of cardiac defects, and a 
PDE diagnosis of VSD was made in 46/51 (90%) who had VSD 
proven at catheterization. There was one false positive PDE 
diagnosis of VSD, for a specificity of 98%. Factors influencing 
the ability to diagnose VSD by PDE include the location of the 
defect, level of pulmonary vascular resistance, and direction of 
blood flow through the VSD. The presence of additional defects 
did not interfere with PDE diagnosis of VSD. The PDE detection 
of additional defects may identify situations where M-mode 
echocardiographic estimation of dimensions may not be indic- 
ative of the size of the VSD shunt. 

Author Abstract 


Real-time cross sectional echocardiographic imaging and 
measurement of the patent ductus arteriosus in infants and 
children. Sahn DJ, Allen HD (Department of Pediatrics, Univer- 
sity of Arizona Health Sciences Center. Tucson, Arizona 85724). 
Circulation 58:343-354, Aug 1978 (by permission American 
Heart Association) 


While echocardiography has been used to noninvasively 
document indirect effects on the heart of left-to-right shunting 
through a patent ductus arteriosus. no noninvasive technique 
has been developed to image the duct itself. In this study, 35 
sequential studies were performed on 28 patients with a me- 
chanical sector scanner to image the distal pulmonary artery 
and its bifurcation by scanning along the axis of the right 
ventricular outflow tract. Cross-sectional imaging, just superior 
to the take-off of the right pulmonary artery, provided visualiza- 
tion of the patent ductus as a distal continuation of the pulmo- 
nary artery connecting to the descending aorta. Ductal visuali- 
zation by cross-sectional echo was validated by saline echo 
contrast observations of right-to-left and left-to-right shunting 
through the duct in 14 patients, by surgical observations in 11. 
angiographic observations in 13. and autopsy observation in 
three. Angiographic size of the ductus arteriosus, whether 
constricted or widely patent, tortuous or straight, was predicted 
correctly and echo/angiographic correlations for smallest inner 
ductal dimension were excellent (r — 0.97). This study provides 
a method for and validates the direct imaging of the ductus 
arteriosus and suggests that cross-sectional echocardiography 
can accurately predict ductal contour and quantitative ductal 
cross-sectional size noninvasively. 

Author Abstract 
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Anatomy and pathology of the kidney by gray scale ultra- 
sound. Rosenfield AT, Taylor KJW, Crade M, DeGraaf CS (Yale 
University School of Medicine, New Haven, Connecticut 06510). 
Radiology 128:737-744, Sept 1978 


Gray scale ultrasound can define intrarenal structures which 
could not previously be visualized. The normal calyces and 
infundibula within the renal sinus can be evaluated for abnor- 
malities. Parenchymal anatomy (cortex, medulla, and arcuate 
vessels) of the right kidney is best demonstrated with the patient 
supine, using the liver as a window; anatomy of the left kidney 
is best appreciated using coronal scans in the right lateral 
decubitus position. Criteria and differential diagnosis of “Type 
l" parenchymal changes, in which the echo intensity within the 
cortex is increased, and "Type Il" changes. in which there is a 
focal or diffuse disruption of normal renal parenchymal anat- 
omy. are presented. 

Author Abstract 


Crohn's disease in Barrett's esophagus. Lee CS, Mangla J, 
Lee S (University of Rochester School of Medicine, Rochester, 
New York). Am J Gastroenterol 69 :646-654, June 1978 


Crohn's disease involving the esophagus is extremely rare 
and only 15 cases have been reported in the English literature. 
The authors describe a patient with histologically proven 
Crohn's disease of the distal ileum who developed a benign 
esophageal stricture. Biopsy of this lesion showed only granu- 
lation tissue. He was treated with antacids and Maloney bougie 
dilatation and because of a cradual deterioration of his condi- 
tion. he was admitted for further evaluation 16 months after the 
onset. A long tubular stricture was demonstrated by barium 
studies and endoscopy showed almost complete obliteration of 
esophageal lumen 30 cm from the incisor teeth. A biopsy 
revealed granulation tissue with a cluster of atypical mucosal 
cells, suggestive of squamous cell carcinoma. Because of this, 
the esopahgus was resected and followed by gastroesophagos- 
tomy, pyloroplasty, and feeding jejunostomy. A week after 
operation, he developed an esophageal-mediastinal fistula, 
which took 3 months to close. The resected esophagus showed 
transmural inflammation, muscular hypertrophy, neuromatous 
lesions with hypertrophied nerves, and areas of granuloma 
formation. Barrett's mucosa was also found in the resected 
specimen. The authors suggest that Cronn's disease has a 
predilection for columnar epithelium and indicate that this is 
the only case in which the two conditions have occurred 
simultaneously. 

James M. Halls 


Adrenergic influences on the gallbladder emptying. Lechin F, 
Van Der Dijs B, Bentolila A, Pena F (Instituto de Vias Digestivas 
de Caracas, Facultad de Medicina, Universidad Central de 
Venezuela. Caracas, Venezuela). Am J Gastroenterol 69: 662- 
668, June 1978 


Hormonal control of the extrahepatic biliary system appears 
to be mediated by cholecystokinin released by the proximal 
small bowel. It contracts the gallbladder and relaxes the sphinc- 
ter of Oddi. There are also contracting mediating cholinorecep- 
tors and alpha receptors in the gallbladder and sphincter, as 
well as relaxation mediating beta receptors. There is no consen- 
sus concerning the relationship between hormonal and neural 
controls. It seems likely tha: the latter is of minor importance. 
Cholecystograms were performed on 70 volunteer subjects and 
gallbladder contraction was provoked by a test meal in 35 and 
0.5 U/kg of CCK injected intravenously in 35 subjects. Ten days 
later, a cholecystogram was performed on these patients and 1 
mg of dihydroergotamine was injected intramuscularly 45 min 
before the cholecystokinetic stimulus. DHE counteracted gall- 
bladder contraction by both endogenous and exogenous CCK, 
the effect being pronounced in those patients given a test meal. 
The authors’ results suggest that the decreased contraction was 
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due to the relaxation of the gallbladder, in addition to duodenal 
spasticity induced by DHE. 
James M. Halls 


Intestina! obstruction due to a wandering spleen. Keidar S, 
Freud M. Rosenschein S, Meir J. Rothfeld H (Department of 
Medicine. Carmel Hospital, Carmel, California). Am J Gastroen- 
terol 69 701-704, June 1978 


Intestinal obstruction due to a wandering spleen is quite rare 
and the pathogenesis of the condition is controversial. In some 
series, the occurrence is rare in childhood, suggesting an 
acquired etiology. Other authors have described cases with 
persistent mesentery of the descending colon and hypermobility 
of the cecum and ascending colon. supporting a congenital 
etiolcgy. There is also evidence in the literature to support the 
contention that the condition is due to an incomplete fusion of 
the mesogastrium posteriorly. This might also lead to an intra- 
peritoneal! pancreas. The authors describe a 25-year-old male 
who presented with recurrent sigmoid volvulus and who had a 
second obstruction in the ascending colon caused by the 
pediclesof a wandering spleen. 

James M. Halls 


Microangiographic study of the normal and pathological gall- 
bladder (in Italian). Ruffato C. Liessi G, Valente R, Roma R 
(Ospedale Civile, via Ospedale, 1-31033 Castelfranco Venetto, 
Italy). Radio! Med 63: 1059-1072, 1977 


The authors have examined 30 surgically removed gallblad- 
ders anatomically and with microangiography in order to im- 
prove imevivo angiographic evaluation. In five cases the gallblad- 
der was normal, in 23 the pathologic diagnosis was of cholecys- 
titis and" or cholelithiasis and in two, porcelain gallbladder was 
diagnosed. 

The procedure was as follows. As soon as the gallbladder 
was removed, a thin Rabinov catheter was introduced into the 
cystic artery, and in a few cases into the veins, and a very dilute 
solution of Microtrast (1096-1596) was injected slowly under 
image amplifier control. Photographs of the specimen were 
taken and the gallbladder was then immersed in a solution of 
formalin. After 72 hr the specimen was opened and radio- 
graphed on Kodak Type M film. Later transverse sections of 
different thicknesses were radiographed on Kodak HRP films. 
for a mere detailed microangiographic evaluation. 

The microangiographic patterns of a normal gallbladder are 
described, the cystic artery, its branches to the adventitial and 
subserosal arteriolar plexus and the venous mucosal plexus. 

Tne pathologic patterns are divided into chronic atrophic 
cholecystitis, hypertrophic cholecystitis, and porcelain gallblad- 
der. In the first type, arterioles are quite tortuous and irregular 
with incomplete or absent filling of the venous bed. The abnor- 
mal findings are noted in particular in the muscular and mucosal 
plexuses. The second type is less frequent. The gallbladder is 
small with thick walls, the muscular and mucosal plexuses show 
abundance of circulation with trabecular network and distorted 
various branches grouped together. In the subserosal arteriolar 
and venous plexuses, the vessels have a spiral or corkscrew 
appearance, while in the mucosal and muscular plexus the 


pattern was similar to atrophic cholecystitis. 
Antonio F. Govoni 


Double contrast hypotonic duodenography. Blain F, Le Guy- 
ader J. Dutel JL, Boscq M, Bellet M (Service de Radiologie, 
C.H.U. Hopital Morvan, 5 Avenue Foch, F 29200 Brest, France). 
J Radiol Electro Med Nuc 59:183-190, 1978 


Double contrast hypotonic duodenography is a simple pro- 
cecure, easily adapted to routine studies of the upper digestive 
tract. While intended primarily for examination of the duo- 
denum, double contrast studies of the stomach and esophagus 
can be readily performed during the same procedure. Following 
routine radioscopy of the chest and abdomen, barium is admin- 
istered by mouth and routine films are obtained in the upright 
and horizontal position. The patient is then placed in the right 
lateral decubitus position to insure adequate filling of the 
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duodenum with barium. This position is maintained while an 
antispasmodic is injected followed by oral administration of an 
effervescent salt. Films of the duodenum are obtained without 
changing the position of the patient. The patient is then turned 
to the left decubitus position allowing air to rise into the 
duodenum. Under radioscopic control several films are ob- 
tained in the right anteriooblique position, followed by double 
contrast studies of the stomach and esophagus. 

The outline of the duodenum, contour of the mucosal folds, 
region of the papilla, and pancreatic and common bile ducts 
are clearly visualized. Based on the authors' experience, the 
following pathologic conditions are presented, with excellent 
illustrative radiographs: duodenal ulcer; duodenitis with and 
without ulcer crater; chronic pancreatitis with compression and 
narrowing of the descending duodenum; pancreatic cysts with 
marked widening of the duodenal loop; carcinoma of the 
pancreas with irregular infiltration into the descending and/or 
horizontal duodenum: compression and/or infiltration into the 
duodenal papilla with accompanying jaundice; impacted biliary 
calculus with marked dilatation of the ampulla; dilatation of the 
common bile duct with compression of the duodenum. 

The Guodenum is a fertile site for both intrinsic and extrinsic 
lesions which may not always be readily demonstrated on 
routine studies. Double contrast hypotonic duodenography 
brings about clear and accurate demonstration of lesions ordi- 
narily missed on routine studies and is particularly helpful in the 
detection of very early lesions. 

William H. Shehadi 


Extension of infiltrating carcinoma of the stomach into the 
transverse colon. L'Herminé C, Froment T, Lescut J, Roger J, 
Lemaitre G (Service de Radiologie Est, C.H.U. F 59000 Lille. 
France). J Radiol Electrol Med Nucl 59 : 261-266, 1978 


The most common route of extension of infiltrating carci- 
noma of the stomach to the colon is through the gastrocolic 
ligament. The segment most frequently involved is the superior 
aspect of the transverse colon. The appearance and location of 
the lesion in the transverse colon is considered to be typical of 
extrinsic involvement from a primary carcinoma of the stomach. 
In the presence of a negative gastric endoscopic biopsy of a 
gastric lesion a typical appearance and location of an infiltrating 
lesion of the colon may suggest a gastric origin. 

The radiologic appearance is that of effaced haustration with 
progressive rigidity and infiltration into the superior aspect of 
the colon. The mucosa is fixed at the site of contact presenting 
a serrated or saw tooth pattern. By contrast the apposing or 
inferior segment of the colon is soft and pliable. At times it may 
present a compensatory pseudodiverticular configuration. 
While initially the infiltrating lesion may be localized. it may 
extend laterally in either direction along the superior border of 
the colon. 

By comparison, extension of malignant disease from a pri- 
mary ovarian or pancreatic carcinoma through the mesocolon 
will infiltrate into the inferior aspect of the transverse colon. 

William H. Shehadi 


Musculoskeletal 


Giant-cell containing “fibrous” lesion of the sacrum. Dehner 
LP, Risdall RJ, L'Heureux P (Departments of Laboratory Medi- 
cine and Pathology. University of Minnesota Medical School. 
Minneapolis, Minnesota). Am J Surg Pathol 2:55-70. March 
1978 


Three similar and unique, predominantly osteolytic lesions 
are reported in young patients between the ages of 4 and 19 
years. Progressive low back or leg pain and neurologic deficits 
were the principal clinical features. The initial radiographic 
impression was that of a malignant tumor, either primary or 
metastatic. Osteolytic destruction. varying only in the extent of 
involvement, was a constant finding and no residual bone 
remained in the osteolytic area. In two cases extrinsic displace- 


AJR:132, February 1979 


ment of the lower dural sac without evidence of dural invasion 
was Seen on myelograms. A characteristic feature. however, 
was a sclerotic rim which sharply demarcated the lesion from 
the surrounding bone. At surgery replacement of bone by a 
firm, grey-white gritty mass was found; it did not invade the 
epidura and sacral nerves. 

The consistent histologic finding was a spindle-cell stroma 
containing a variable number of giant cells, usually occurring in 
aggregates; but histologic and ultramicroscopic features which 
would be diagnostic for giant cell tumor were not present. The 
possible relationship of this tumor to nodular fasciitis and 
desmoplastic fibroma, i.e. as intraosseous equivalents, is hy- 
pothesized on the basis of ultrastructural studies. Despite in- 
complete resection in each case. healing has occurred during 
the follow-up interval (up to 8 years) with one interim exception, 
where recurrence of symptoms necessitated repeat excision. 
Radiographs taken 1 year or more after surgery showed pro- 
gressive sclerosis in all three cases. 

Louise M. Wiegenstein 
Department of Pathology 
University of Washington 


Xeroradiography of soft tissue (in Italian). Nessi R (Istituto 
Nazionale Tumori, via G. Venezian 1. I-20133 Milano, Italy). 
Radio! Med 63: 1083-1092. 1977 


This is a report on 39 patients examined by xeroradiography 
who had primary malignant bone tumors (17 cases), metastases 
to the skeletal system (3 cases), or benign neoplastic or inflam- 
matory lesions (19 cases). Twenty-five cases were also exam- 
ined by conventional radiographic studies. In 24 of these. the 
radiographic diagnosis was confirmed at Surgery and/or by 
histologic examination. A critical review of the data obtained 
showed that the value of xeroradiography is in better demon- 
stration of the cutaneous, subcutaneous. and musculo-tendi- 
nous structures than shown by standard radiographic tech- 
niques. Using this to delineate soft tissue extension of the lesion 
is helpful in treatment planning. 

Antonio F. Govoni 


Nervous System 


Computerized tomography in neurological evaluations. Nai- 
dich TP, Solomon S, Leeds NE (Mallinckrodt Institute of Radiol- 
ogy, 510 South Kingshighway, St. Louis. Missouri 63110). JAMA 
240 : 565-568, Aug 11, 1978 


The authors report their diagnostic approach to CT brain 
scanning after 10,000 CT brain scans during the last 2 years. 
They recommend that patients with severe head trauma be 
examined immediately without contrast to localize and differ- 
entiate a high density acute hematoma from low density edema 
or contusion. They feel that virtually all patients requiring 
emergency surgery may go directly from the CT suite to the 
operating room. Angiography was performed when arterial 
dissection, pseudoaneurysm or thrombosis of a major vessel 
was suspected. All patients with suspected subacute or chronic 
subdural hematomas were studied first by CT with and without 
contrast enhancement. If the CT scan was diagnostic, therapy 
was initiated without further examination. If the CT scan was 
normal or equivocal, a radionuclide scan was performed. If the 
radionuclide scan was abnormal but the CT scan was normal, 
arteriography was then performed. If both CT and radionuclide 
scans were normal, a subdural hematoma was excluded. 

CT was of help in evaluating tumors in the sella region. If CT 
demonstrated a pituitary adenoma arteriography was performed 
to exclude aneurysm or encasement of major vessels and to 
define the site of origin of the posterior cerebral artery. Supra- 
sellar and parasellar extension was well defined by CT. Pituitary 
microadenoma were usually not seen on CT and were best 
defined by tomography and hormonal studies. The empty sella 
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syndrome was easily defined by CT as an enlarged sella turcica 
filled with cerebrospinal fluid density material. Pneumography 
was still recommended to confirm the diagnosis and exclude 
the possibility of coexistent microadenoma. 

CT was very useful in evaluating masses in the cerebellopon- 
tine angle. Arteriography was still required to rule out an 
aneurysm or arteriovenous malformation prior to surgery. When 
the CT scan was negative, tomography and posterior fossa 
myelography were employed to rule out an intracanalicular 
acoustic neuroma or other small lesion. 

CT was useful in diagnosing gliomas and meningiomas. 
Arteriography was usually employed to define the exact location 
and vascular pedicle. In dealing with possible metastatic brain 
tumors a combination of a normal CT scan, normal radionuclide 
scan. and a nonfocal EEG was considered sufficient to exclude 
a metastatic lesion. The authors recommend that a CT brain 
scan be performed routinely prior to resection of any primary 
tumor known to metastasize frequently to the central nervous 
system even in patients without neurologic findings. Either 
radiation necrosis or recurrent tumor can be identified as a 
mass lesion which contrast enhances. 

In dealing with infections of the central nervous system, CT 
was best used to evaluate patients suspected of having a brain 
abscess. In evaluating cerebrovascular disease arteriography is 
still the study of choice but should be employed only in those 
patients whose therapy migFt be altered by demonstrating a 
remediable vascular lesion. In patients with suspected sub- 
arachnoid hemorrhage the authors recommend CT prior to a 
lumbar puncture to identify unsuspected hematoma or mass. 
The authors feel that CT has almost completely replaced emer- 
gency angiography in the initial evaluation of patient with 
subarachnoid hemorrhage. Demonstration of ischemia by CT 
suggests the presence of severe vasospasm which may con- 
traindicate arteriography. In dealing with arteriovenous malfor- 
mations, radionuclide brain scans will occasionally demonstrate 
a malformation not seen on CT. Arteriography is still necessary 
to plan therapy. 

The authors do not recommend CT if the patient has typical 
tension headaches or uncomplicated migraine. In evaluating a 
demented patient, the CT firdings of disproportionate enlarge- 
ment of the temporal horns and fourth ventricle, periventricular 
edema, and the absence of prominent parasagittal sulci suggest 
the diagnosis of normal pressure hydrocephalus. The authors 
feel that computed tomography is superior to all other methods 
in the detection and localization of intracranial lesions, but 
radionuclide scans continue to have a place in the neurologic 
work up particularly in the evaluation of arteriovenous malfor- 
mations. subacute subdural hematomas, and herpes encepha- 
litis. They also feel that in many situations, CT and radionuclide 
brain scanning are complementary modalities. 

Paul M. Chikos 


Computed tomography of the optic nerve: Part | normal re- 
sults. Salvolini U, Cabanis E, Rodalec A, Menichelli F, Pasquini 
U. IBA-Zezen MT (Ospedale Civile Umberto | Ancona, Italy). J 
Computer Assisted Tomography 2:141-149, April 1978 


A total of 97 normal CT studies of the orbit done on an EMI 
Mark | brain scanner (160 « 160 matrix and 8 mm collimation) 
are examined. High quality color photos of gross sections 
through the orbit and appropriate CT scans are presented, as 
are attenuation measurements of the optic nerve, retroglobar 
intraorbital fat, rectus musculature, and structures within the 
optic globe. No significant modification of density of any of 
these structures has been noted after intravenous contrast 
enhancement. 

Michael J. Meagher 


Computed tomography of the optic nerve: Part Il size and 
shape modifications in papilledema. Cabanis E, Salvolini U, 
Rodalec A, Menichelli F, Pasquini U, Bonnin P (X-ray Depart- 
ment. National Center of Ophthalmology, 28 Rue De Charenton 
75571 Paris Sedex 12, France). J Computer Assisted Tomogra- 
phy 2:150-156, April 1978 
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Some 8.000 CT examinations of the brain and orbits were 
examined ratrospectively; an increase in the diameter of the 
optic nerve was noted in 197 cases. In 103 of these cases, the 
increased diameter of the optic nerve was associated with 
papilledema. Multiple cases of papilledema such as intracranial 
tumors, hydrocephalus, and pseudotumor cerebri were found. 
Enlargement of the optic nerve may also be demonstrated by 
CT scanning of patients with papilledema secondary to optic 
neuritis. 


Michael J. Meagher 


Dynamic aspect of brain edema in cases of acute carbon 
monoxide poisoning (in Japanese). Kondo T, Ikeda T, Mogami 
H. Mura T, Mitomo M, Shimazaki S. Sumimoto T (Osaka 
University. Osaka, Japan). Brain and Nerve 30:525-531, May 
1978 


Eleven cases of acute carbon monoxide poisoning in various 
stages were evaluated by 17 computed tomography examina- 
tions. In the early stage of acute carbon monoxide poison- 
ing, CT revealed diffuse subcortical low density without ven- 
tricular dilatation. The basis of this finding was presumed to 
be edema related to hypoxic increase in permeability of blood 
vessels. This diffuse edema of white matter subsided in about 2 
weeks after which progressive cerebral atrophy and ventricular 
dilatation supervened. Generally the intensity of brain edema 
observed on CT correlated with a poor prognosis although two 
vegetative patients had normal CT scans. Pathogenesis of brain 
edema and the effect of hyperbaric therapy in the cases of acute 
carbon monoxide poisoning were also discussed. 


Hozumi Arii 


Juvenile primary pontine hemorrhage (in Japanese). Kobayashi 
K, Toyama M, Kurita I, Nakai O, Sato S (Brain Research Institute, 
Niigata University, Niigata, Yamagata University, Yamagata and 
Yamagata Prefectural Central Hospital, Yamagata, Japan). 
Brain and Nerve 30:749-756, July 1978 


Juvenile primary pontine hemorrhage is a rare disease and the 
diagnosis of this entity was not easy before the introduction of 
computed tomography. Four cases of primary pontine hemor- 
rhage cf children and young adults were reported and diagnos- 
tic efficacy of computed tomography was stressed. Cases 1 and 
2 had been diagnosed as pontine glioma and irradiated before 
the introduction of computed tomography. Since these patients 
had recurrent attacks, they underwent computed tomography 
and the diagnosis of pontine hemorrhage was made. Cases 3 
and 4 were confirmed by operation and autopsy, but both were 
before the introduction of CT. Since pathogenesis of this entity 
has been said to be small angiomatous malformation, the value 
of angiography is also stressed. Only in case 2 was an abnor- 
mally enlarged vein found. 


Hozumi Arii 


Extra-axial posterior fossa lesions simulating intra-axial le- 
sions cn computed tomography. Miller EM, Newton TH (Univer- 
sity oftCalifornia School of Medicine, San Francisco, California). 
Radiovogy 127 :675-679, June 1978 


Previously reported signs of an extraaxial mass as seen on 
computed tomography were: (1) bony destruction; (2) extrinsic 
displacement of brain from the calvarium with apparent widen- 
ing of subarachnoid space; (3) continuity of the lesion with 
either *he tentorium or calvarium; and (4) sharp definition of the 
lesion margin. These signs are often not present. 

The authors report six cases of what appeared to be intraaxial 
lesions on computed tomography which were clearly shown to 
be extraaxial by angiography. These included a large aneurysm 
arising proximal to the PICA, partially thrombosed vertebral 
artery aneurysm, posteroinferior cerebellar artery aneurysm, an 
aneurysm arising from the posteroinferior cerebellar artery, 
clivus meningioma, and a right ninth cranial nerve neurinoma. 
False localization is attributed to a slowly growing mass which 
burrows into the brain. Angiography is essential with further 
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evaluation necessary at times by means of pneumoencephalog- 
raphy. 
Asher Nov 


Enlarged cisternae magnae and posterior fossa cysts simulat- 
ing Dandy-Walker syndrome on computed tomography. Archer 
CR, Darwish H, Smith Jr K (St. Louis University Hospitals, St. 
Louis Missouri). Radiology 127 :681-686, June 1978 


The authors use Ford's definition of the Dandy-Walker syn- 
drome: "obliteration of the outflow of CSF from the fourth 
ventricle." Two conditions exist. In the first, the roof is thin and 
transparent but does not contain openings, in the second there 
is thickening of the meninges and obliteration of the cisterna 
magna. In addition to these findings there are instances in 
which the middle and posterior parts of the vermis are missing. 
The Dandy-Walker variant is described and shown to be hypo- 
plasia of the vermis at its inferior portion; in addition an 
extraaxial posterior fossa cyst situated posterior or lateral to the 
fourth ventricle may either be separated or communicate with 
the ventricle and the subarachnoid space. The cisterna magna 
on the other hand lies posteriorly and laterally and always 
communicates through the midline. The article describes five 
patients in whom CT alone could not determine the specific 
nature of a posterior fossa Cystic lesion. Correlated studies 
Were necessary which either entailed pneumoencephalography 
or sagittal reconstruction of axial tomography. 

Asher Nov 


Computed tomography in craniopharyngiomas. Fitz CR, Wortz- 
man G, Harwood-Nash DC, Holgate RC, Barry JF, Boldt DW 
(Hospital for Sick Children, Toronto, Canada). Radiology 127: 
687-691, June 1978 


CT examination of 28 children and 12 adults with proved 
craniopharyngiomas were analyzed to determine characteristics 
of this tumor type. Three characteristics noted were contrast 
enhancement, calcification, and cyst formation. Individual char- 
acteristics of either of these were nonspecific. The combination 
of either two in a centrally located suprasellar tumor were 
indicative of a craniopharyngioma. Contrast enhancement was 
more frequent in preoperative pediatric patients and more 
frequent in postoperative adult patients. Cystic changes of the 
tumor were again more frequently seen in pediatric patients. 

Atypical appearances included a 59-year-old patient showing 
a nonenhancing increased density in the right thalamus and a 
second patient showing a suprasellar enhancing noncalcified 
mass which was totally within the third ventricle. Differential 
diagnosis in adult patients would include meningioma as well 
as pituitary adenomas. Other suggested radiographic studies 
include angiography when total removal is planned. When the 
third ventricle is identified on CT there is no further need of 
pneumoencephalography or ventriculography. Follow-up CT 
examinations are of extreme importance in assessing residual 
tumor, regrowth, or residual tumor expansion. 

Asher Nov 


Neurodiagnostic tests in children with brain tumors: changing 
patterns of use and impact on cost. Winston KR (Department 
of Neurosurgery, Children's Hospital Medical Center, 300 Long- 
wood Avenue, Boston, Massachusetts 02115). Pediatrics 61: 
847-852, 1978 


The utilization of neurodiagnostic tests in the initial work up 
in children with brain tumors was relatively stable during the 3 
years before computed tomography (CT) became available. 
After this test became available there was a significant (P — .05) 
reduction in the utilization of cerebral angiography, echoen- 
cephalography, electroencephalography, and ventriculography 
in children with tumors below the tentorium. In children with 
tumors above the tentorium, only a reduction in the use of 
cerebral angiography and radioisotopic scanning was demon- 
strated. These changes have resulted in a significant (P — .05) 
reduction in cost to the patient (or third party) for the initial 
neurodiagnostic work up. Since CT became available. children 
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with brain tumors undergo fewer tests, and the greatest reduc- 
tion has been in tests that have the greatest cost. 
Author Abstract 


Radiologic findings of hamartomas of the tuber cinereum and 
hypothalamus. Lin SR. Bryson MM, Goblen RP, Fitz CR. Lee 
YY (University of Rochester School of Medicine, Rochester, 
New York). Radiology 127:697-703, June 1978 


Approximately 46 cases have been reported in literature with 
the present article describing a series of five patients. Hamar- 
toma is a congenital malformation with a tumor-like collection 
of nerve cells which resemble those of the tuber cinereum. It is 
commonly anatomically connected with the tuber cinereum by 
a stalk. Lesions measure from several millimeters to 1 cm in 
size. 

Clinical manifestations are precocious puberty, seizure dis- 
order, and mental changes. Recent studies suggest the appear- 
ance of a hamartoma either stimulates the median eminence 
directly or autonomously produced gonadotropin releasing fac- 
tors. Seizures are of both petit mal and subcortical toxic types. 
Mental changes manifest as behavior disorders, abnormal effec- 
tive responses, and intellectual deterioration. 

CT radiographic findings are nonspecific. Signs commonly 
Seen are distortion or obliteration of the posterior suprasellar 
cistern and anterior third ventricle. There is usually no contrast 
enhancement. Pneumoencephalography is indicated whether 
CT is negative or positive. Typical findings are a well circum- 
scribed soft tissue mass in the postchiasmatic, interpeduncular. 
and prepontine cisterns. Further evaluation by means of angiog- 
raphy will depend on the individual case. The usual angio- 
graphic findings are posterior displacement of the basilar artery 
and anterior pontomesencephalic vein. 

Differential diagnosis of suprasellar mass lesion in children 
includes several entities. Craniopharyngiomas generally cause 
eniargement of the sellar turcica and suprasellar calcification. 
Optic chiasm gliomas often spread bilaterally causing J-shaped 
deformity of the sellar turcica and enlargement of the optic 
canals. They can often manifest as avascular masses either 
displacing the third ventricle or causing lateral ventricular 
enlargement. Their location is generally more anterior than 
those of the tuber cinereum hamartomas. 

Other considerations include: Infundibulomas, pituitary ade- 
noma, ectopic pinealoma, suprasellar teratoid tumors, and 
chordomas. 

Arachnoid cysts will generally cause more erosion and en- 
largement of the sellar turcica and seldom cause precocious 
puberty. Pinealomas generally have a very distinct tumor blush. 
Teratoid tumors are more commonly calcified than are tumor 
cinereum hamartomas. Chordomas will frequently show retro- 
sellar calcification and destruction of the clivus. 

Asher Nov 


Neuroradiological manifestations of intracranial sarcoidosis. 
Bahr AL, Krumholz A, Kristt D, Hodges FJ Ill (study from Johns 
Hopkins Hospital and Sinai Hospital of Baltimore, Maryland. A. 
L. Bahr present address, LDS Hospital, 325 Eighth Avenue, Salt 
Lake City, Utah 84143). Radiology 127 :713-717, June 1978 


The reported incidence of central nervous System sarcoid has 
been 1-16% with an average of 3.5%. Six cases of neurosarcoi- 
dosis are discussed including three patients in whom the initial 
manifestations of sarcoid were related to the central nervous 
System. The most common radiographic finding is hydrocepha- 
lus. This was of the communicating type but less frequently 
related to obstruction in the region of the fourth ventricle 
foramina. Other manifestations are an intracerebral mass seen 
on CT as a dense focus of abnormality with enhancement 
following contrast injection. Angiography and radionuclide 
brain scans will demonstrate an avascular mass and region of 
increased uptake. Central nervous System sarcoid may be man- 
ifested as multiple small granulomata in the meninges. Most 
patients show improvement following steroid treatment. CT 
scan is found to be the most useful means of assessing both the 
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presence of intracranial lesions and hydrocephalus. It is also 
useful in following progress after initiation of treatment. 
Asher Nov 


Absence of the corpus callosum: computed tomographic eval- 
uation in infants and children. Byrd S, Harwood DC, Fitz CR 
(Hospital for Sick Children, 555 University Avenue, Toronto, 
Ontario, Canada M5G1X8). J Can Assoc Radiol 29:108-112, 
June 1978 


The authors discuss their experience over a 5 month period 
with 10 children with absence of the corpus callosum. The CT 
criteria for making a diagnosis of absence of the corpus cal- 
losum is: (1) marked separation of the lateral ventricles; (2) 
narrow frontal horns in the absence of hydrocephalus; (3) 
sharply angled lateral peaks of the frontal horns and bodies of 
the latera! ventricles, and a concave inner border to the lateral 
ventricles due to a long callosal bundle; (4) dilation of the 
occipital horns with a convex medial border of the ventricle; 
and (5) dilation of the third ventricle with varying degrees of 
interposition between the lateral ventricles. 

Eight of the ten patients also had other associated craniocer- 
ebral lesions, such as lipoma of the corpus callosum, micro- 
cephaly, and aqueductal sclerosis. The authors state that the 
chief importance of computed tomography is the accurate 
demonstration of absence of the corpus callosum and its 
commonly associated intracranial lesions, some of which are 
amenable to surgery. Also, a diagnosis of this entity indicates a 
greater degree of cellular brain maldevelopment. 

Jack M.A. Tishler 


The radiology of intracranial tuberculosis in children. Reed 
MH, Ferguson CA (Health Sciences Children's Centre, Winni- 
peg, Manitoba, Canada). J. Can Assoc Radiol 29:113-119, June 
1978 


The authors report their experience with 23 patients with 
documented intracranial tuberculosis, 15 with tuberculous 
meningitis, and eight with tuberculomas. In the 15 with menin- 
gitis, 12 had abnormal chest radiographs. Common neuroradi- 
ologic findings were minor suture separation, mild ventricular 
dilation. and vasculitis. The brain scans showed abnormal 
activity in the region of the Sylvian fissure. In the eight patients 
with tuberculomas, only half had abnormal chest radiographs. 
Radiographs of the skull showed evidence of increased intracra- 
nial pressure with hydrocephalus and mass lesions demon- 
strated on air studies. The brain scan showed deep focal 
lesions. The tuberculomas tended to calcify within 1 year. 

Jack M.A. Tishler 


Clinica! testing of Amipaque for cerebral angiography. Amund- 
sen P, Dugstad G, Slettebo M (Ulleval Hospital, Oslo, 1 Norway) 
Neuroradiology 15:89-93, April 1978 


The authors compare tae nonionic contrast medium, metri- 
zamide (Amipaque) and the ionic contrast medium, meglumine 
metrizcate (Isopaque cerebral) as agents for cerebral angiogra- 
phy in 20 patients using a double blind format. In both contrast 
agents the concentration of iodine was 280 mg iodine/ml. This 
study differs from an earlier report in Neuroradiology because 
each patient served as his own control and two injections were 
made in the common carotid artery using 10 ml of each contrast 
agent. In an additional 13 patients the effects of these two 
contrast agents were compared during external carotid injec- 
tions using 3-5 ml of contrast. Qualitative assessment of patient 
discomfort and quantitative measurement of blood pressure 
and heart rate were compared as well as film quality. The 
patients reported significantly less discomfort in both common 
and external carotid injections with metrizamide. The authors 
also commented that metrizamide has been used in 54 other 
selective external carotid angiograms and patient discomfort 
was graded as mild to none without late effects. No serious side 
effects were noted with either contrast agent. The authors 
conclude that metrizamide is better tolerated for cerebral an- 
giography than the ionic contrast agent meglumine metrizoate. 
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The authors do, however, caution that small pieces of the 
rubber cap may be introduced into the metrizamide bottle when 
the solvent is introduced by perforating the rubber cap with a 
need!e. They recommend that the contrast agent be withdrawn 
from the bottle into the injection syringe via a microfilter to 


prevent foreign body embolization during angiography. 
Paul M. Chikos 


A randomized trial of aspirin and sulfinpyrazone in threatened 
stroke. The Canadian Cooperative Study Group (Barnett HJM. 
University Hospital, London, Ontario N6A 5A5, Canada.) N Eng! 
J Med 239:53-59, July 13, 1978 


A total of 585 patients who had experienced at least one 
cerebral or retinal ischemic attack in the preceding 3 months 
were assigned to one of four treatment groups; placebo, aspirin. 
sulfinpyrazone, and both drugs. The patients were followed for 
an average of 26 months during which time there were 85 
strokes and 42 deaths. Aspirin (325 mg taken four times daily) 
reduced the risk of continuing ischemic episodes, stroke, or 
death by 19% and when restricted to stroke or death by 31%. 
Aspirin-was of no benefit in reducing stroke or death in women 
and in men with prior myocardial infarction. The greatest 
response was found among men without prior myocardial 
infarction where a risk reduction of 6296 for stroke or death was 
observed. Although sulfinpyrazone alone was of no benefit a 
trend favoring therapy with both drugs was observed among 
men. 

P. M. Chikos 


Large decompressive craniotomy in the treatment of acute 
subdural hematoma. Britt RH, Hamilton RD (Stanford University 
School of Medicine, Stanford, California 94305). Neurosurgery 
2:195-200, May/June 1978 


A series of 42 patients who had large decompressive cranioto- 
mies for acute subdural hematoma has been reviewed with 
regard to long term results. Postoperative mortality (within 30 
days of surgery) was 36%. Delayed but related deaths accounted 
for an additional 19% mortality, for a total mortality of 55%. 
Fourteen patients (33%) were able to return home, but there 
was a significant morbidity in terms of intellectual impairment, 
hemiparesis, and dysphasia. Recommended management in- 
cludes establishment of an adequate airway, intravenous ad- 
ministration of mannitol, and performance of an emergency 
computed tomography scan before operation. A large decom- 
pressive craniotomy is performed, with removal of the blood 
clot. establishment of hemostasis, patch-grafting of the dura, 
and removal of the bone flap to allow the edematous, swollen 
brain to expand away from the brain stem. The mortality and 
morbidity will probably always remain high because in the 
majority of the cases significant structural damage to the 
cortical and brain stem structures occurs at the time of the 
injury. 

Author Abstract 


Pediatric Radiology 


Ultrasonic diagnosis of gynecologic disorders in children. 
Haller JO, et al. (State University of New York, Downstate 
Medical Center, Brooklyn, New York). Pediatrics 62 :339-342 
Sept 1978 


^ study of 350 females under 15 years of age by ultrasound 
revealed several applications in the pediatric patient. Preg- 
mancy was the most common condition diagnosed, occurring 
in 6096 of the cases, one in a 9 year old child. The study was 
helpful in the assessment of pelvic masses, or in the exclusion 
of pelvic masses. Useful information was obtained about the 
internal genitalia in girls with abnormalities of the vagina or 
with labial fusion. Infantile genital structures could not be 

visualized. 
B. J. Wood 
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Choledochal cyst: delayed diagnosis in a jaundiced infant. 
Harris VJ, Kahler J (Cook County Children's Hospital, University 
of lilinols, Chicago, Illinois). Pediatrics 62:235, Aug 1978 


_ A5'/2 month old infant with jaundice at 2 days of age was 
found at postmortem to have a choledochal cyst. Exploratory 
Surgery had been refused at 4 weeks of age. An upper gastroin- 
testinal series examination showed compression and anteroin- 
ferior displacement of the second and third portions of the 
duodenum. The cyst wall was not visualized by excretory urog- 
raphy with total body opacification. Early diagnosis Is essential 
in infants with prolonged Jaundice due to the early development 
of irreversible liver damage. Ultrasound and angiography may 
assist in diagnosis. 

B. J. Wood 


Ventricular tahcyarrhythmla due to cardiac sarcoidosis in a 
child. Serwer CA, et al. (Duke University Medical Center, Dur- 
ham, North Carolina). Pediatrics 62:322-325 Sept 1978 


Involvement of the heart in sarcoidosis occurs In less than 
10% of pediatric patients with the disease and the usual mode 
of presentation in these is heart block. A 12-year-old black 
female is described who presented with exercise intolerance, 
paroxysmal nocturna! dyspnea, and palpitations with exercise. 
Physical examination revealed a rapid Irregular heart rate, an 
apical systolic murmur, and peripheral edema. The E.C.G. 
showed multiple premature ventricular beats. The chest radio- 
graph showed generallzed cardlomegaly with evidence of con- 
gestive heart failure but no lymphadenopathy. The diagnosis of 
sarcoid was made on blopsy of the supraclavicular lymph 
nodes. She subsequently developed cervical and Inguinal 
lymphadenopathy, small nodules on the forearms, uveitis, and 
pituitary involvement. The case is unique in the presentation 
with ventricular tachyarrhythmia in this age group. 

B.J. Wood 


Earty-onset haemophilus sepsis In newborn Infants: Clinical, 
roentgenographic, and pathologic features. Lilllen LD, et al 
(Cook County Hospital, Hektoen Institute for Medical Research, 
Chicago, lilinois). Pediatrics 62:299-303 Sept 1978 


Early onset hemophilus sepsis is reported in nine premature 
infants. Eight of the infants were less than 1,500 g and all died. 
A patlent of 1,700 grams survived. Respiratory distress was 
present in all and radiographs In six of the eight cases were 
avallable and showed changes of hyaline membrane disease. 
One patient had diffuse Interstitial and alveolar infiltration, and 
one had right lower lobe alveolar process. Pleural effuslon was 
not seen. Pure cultures of hemophilus were obtained from 
blood and/or cerebrospinal fluid. Only one of these was Type B. 

B. J. Wood 


Computed tomography in child abuse and cerebral contusion. 
Ellison PH, Tsai FY, Largent JA (Albany Medical College, Al- 
bany, New York). Pediatrics 62: 151-154 Aug 1978 


The advent of computed tomography has allowed the dem- 
onstration of cerebral edema and of contuslonal hemorrhage 
and the differentiation between them. Cerebral contusion is 
belleved to be the cause of mental retardation and of cerebral 
. palsy in children who have been abused. This may occur in the 
absence of subdural hematoma and without visible external 
Injury. Four infants are presented who demonstrate this. 

B. J. Wood 


Miscellaneous 


Lymphographic investigations of lower extremity edema fol- 
lowing reconstructive vascular surgery in the femoro-popliteal 
region. Schmidt KH, Welter H, Pfeifer KJ, Becker HM (Roent- 
genabtellung der Chirurgischen Klinik der Universitaet Muenchen, 
8 Muenchen 2, West Germany). Fortschr Geb Roentgenstr Nu- 
klearmed 128:194-202,1978 


AJR:132, February 1979 


In 37 patients with lower extremity edema following recon- 
structive surgery of the femoro-popliteal arterial system, lym- 
phography was performed between the third and ninth postop- 
erative days. Partial to total disruption of the lymphatic vessels 
was found in 27 patients, whereby the degree of the swelling 
correlated with the number of intact lymphatic vessels (with 
more than three intact lymphatic vessels the leg circumference 
was increased by 1-2 cm and with ali lymphatic vessels inter- 
rupted, the circumferential increase amounted up to 7 cm). The 
preoperative condition of the arteries, the presence of venous 
disease and the postoperative blood flow had no influence on 
the postoperative edema. 

Peter F. Winter 


Multiple primary malignant tumors (in italian). De Marzi S, 
Bernini P (Spedall Riuniti, Viale Alfieri, |-57100, Livorno, Italy). 
Radiol Med 64:135-146, 1978 


The authors report on 54 patients presenting with a primary 
malignant tumor and in whom a metachronous malignancy 
developed. The primary solitary lesion was a carcinoma of the 
breast In 11 cases, of the cervix In four, of the skin In 11, of 
sigmoid in four, of larynx in five, bladder In one and nasophar- 
ynx, tongue, and lips in 16. In two cases the primary process 
was leukemia. All cases had histologic confirmation of the 
lesion. 

The highest incidence of multiple primary malignant tumors 
was noted between the breast and uterus or cervix (seven cases) 
and between cancer of the cervix and breast (three cases). Two 
cases of sigmoid carcinoma later developed carcinoma of the 
breast. In 12 cases the two neoplastic lesions were synchro- 
nous, the metachronous ones developed between 2 months and 
25 years, in each case cervix followed by breast malignancy. 

Antonlo F. Govoni 


Ultrasonics 


Gray scale ultrasonography of the Jaundiced patient. Sample 
FW, Sarti DA, Goldstein LI, Weiner M, Kadeli BM (University of 
California School of Medicine, Los Angeles, California 90024). 
Radiology 128:719-725, Sept 1978 


In 143 jaundiced patients, ultrasound demonstrated the extra- 
hepatic billary system in 3896 of those with medical and 7496 of 
those with surgical jaundice. The size of the extrahepatic biliary 
system Indicated that surgical was best differentiated from 
medical jaundice when 5 mm served as the upper normal limit 
for the common hepatic or common blle duct in patients without 
prior billary surgery. Half of those patlents with prior biliary 
bypass surgery had nondiagnostic sonograms. in 2296 of the 
jaundiced patlents, no additional imaging procedures were 
performed before definitive therapy. The role of ultrasound In 


evaluating Jaundiced patients is discussed. 
Author Abstract 


The use of ultrasound to enhance the diagnostic utility of the 
equivocal liver scintigraph. Sullivan DC, Taylor KJW, Gotts- 
chalk A-(Yale Unlversity School of Medicine, New Haven, Con- 
necticut 08510). Radiology 128:727-732, Sept 1978 


Using state-of-the-art technology in nuclear medicine and 
uitrasound, directed ultrasound examinations were performed 
with attention to equivocal areas identified on hepatic isotope 
studies. In 100 patlents studied prospectlvely, 110 equivocal 
radionuclide findings were identifled. Proven diagnoses were 
obtalned in 99 cases. Overall accuracy figures were 7496 for 
scintigraphy and 9396 for ultrasound. Scintigraphy In general 
showed high sensitivity, but ultrasound showed greater specl- 
ficity and accuracy. It was concluded that a directed ultrasound 
examination is accurate and useful when the hepatic scinti- 


graph is equivocal for any reason. 
Author Abstract 


AJR:132, February 1979 


Sensitivity of pancreatic ultrasonography in the detection of 
pancreatic disease. Lawson TL (George Washington University 
Medical Center, Washington. D.C. 20037). Radiology 128:733- 
736, Sept 1978 


In a large series of patients an abnormal pancreatic ultrason- 
ogram was found to be significant with only a 3% false positive 
rate. It is recommended that patients with an abnormal ultrason- 
ogram undergo further diagnostic procedures to establish a 
diagnosis. Only 81% of patients with a normal pancreas by 
ultrasonography were ultimately found to be normal. The great- 
est false negative rate was in patients with chronic pancreatitis. 
The overall accuracy in separating patients with a normal 
pancreas from those with an abnormality is 87%. It is concludec 
that an abnormal pancreatic ultrasonogram is significant and 
usually indicates disease while a normal pancreatic ultrasono- 
gram does not exclude disease and does not have the signifi- 


cance of an abnormal ultrasonogram. 
Stephen J. Carter 


Lipomatous tumors of the kidney and adrenal: apparent ech- 
ographic specificity. Scheible W, Ellenbogen PH, Leopold GR, 
Siao NT (San Diego Medical Center, 4647 Zion Avenue, San 
Diego, California 92120). Radiology 129:153-156, Oct 1978 


Several fatty tumors of the kidney and adrenal gland were 
evaluated by gray scale ultrasound. An extremely dense echo- 
genic pattern was common to all lesions. There were three 
solitary angiomyolipomata (renal hamartoma), a presumed dif- 
fuse hamartomatous involvement of the kidney in a patient with 
tuberous sclerosis, and one myelolipoma of the adrenal gland. 
This marked echogenicity is thought to be a feature of fatty 
tumors and enables relatively specific preoperative diagnosis of 
these lesions, all of which are benign. With regard to renal 
angiomyolipoma, this assessment may allow conservative treat- 
ment and preservation of functioning renal tissue. 

Author Abstract 


Nephrosonography during pregnancy. Schmoller H, Mentel C 
(Roentgendiagnostisches Zentralinstitut der Landeskrankenan- 
stalten Salzburg, A-5020 Salzburg, Austria). Fortschr Geb Roent- 
genstr Nuklearmed 129:98-103, 1978 
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In £ series of 128 pregnant women without evidence of renal 
disease, macromorphologic changes of the renal collecting 
systems were investigated ultrasonographically and the degree 
of dilatation correlated with primiparity and muitiparity as well 
as with the gestational age. Dilatation of the collecting systems 
was found during the first trimester in nine of 27 nulliparas and 
in 10 of 17 multiparas, during the second trimester in 19 of 27 
nulliparas and 12 of 17 multiparas, and during the third trimester 
in 16 of 17 nulliparas and 17 of 23 multiparas. Of the entire 
patient group studied, 65.6% of the pregnant women had a 
sonographically detectable dilatation of the collecting systems; 
of these pregnant women with dilatation, the finding was only 
on the right in 58.3%, bilateral or more pronounced on the right 
in 34.5%, and only on the left in 7.296. 


Peter F. Winter 


The value of ultrasound examination in tumors and hyperpla- 
sia of the adrenal glands. Scherer K. Misch«e W (Abteilung 
Radiodiagnostik der Radiologischen Klinik des Universitaets- 
Krankenhauses Eppendorf, 2 Hamburg-Eppendorf, Germany). 
Fortschr Geb Roentgenstr Nuklearmed 128:609-615, 1978 


The results of sonographic examinations of the adrenal 
glands are reported in 76 patients with hypertension (75%), 
obesity (20%), or hirsutism (5%). Enlargement of one adrenal 
gland due to tumor was found in 10 patients (including pheo- 
chromocytomas, aldosterone-producing adenoma, recurrent 
primary carcinoma and metastasis to the adrenal gland. Bilat- 
eral hyperplasia relating to Cushing's syndrome was found in 
five patients. These findings were confirmed at surgery or by 
autopsy or angiography. Two false positive and two false nega- 
tive sonographic results were detected at surgery. Both false 
negative results were encountered in patients with Conn's 
syndrome and small adrenal tumors; one of the false positive 
findinas was probably caused by a prominent gastric fundus. 
The true false negative results in the remaining 57 patients were 
confirmed by the subsequent clinical course. 


Peter F. Winter 


Book Reviews 


The Dlagnostic Limitations of Computerlsed Axial Tomography. Edited by J. Bories. Berlin: Springer, 1978, 220 pp. 


$27 


The Sixth Congress of the European Society of Neuroradiol- 
ogy took piace in Dijon in September 1976. The theme of that 
meeting was the place of computed tomography in the present 
and near future with emphasis on the diagnostic limitations of 
CT. Papers from that meeting constitute the essence of this 
book. 

This work is composed of five chapters and they discuss in 
order: (1) the diagnostic limitation of computed tomography 
and cerebral tumors; (2) the limitations of CT in the diagnosis of 
diseases of the orbital region and of the skull, base, and face; 
(3) the limitations of CT In the diagnosis of cerebral infarcts, 
cerebral edema, and subdural hematomas; (4) a comparison of 
CT and other neuroradiologic techniques; and (5) the accuracy 
of computed tomography and future prospects. A total of 24 
papers is Included in this work. 

The quality of the papers varles greatly. Those with little 
information are presented In a form resembling an abstract, 
whlle those with more valuable Information are presented as full 
manuscripts. The most interesting and sobering portion of this 
compendium is the section dedicated to a comparison between 
CT and conventional neuroradiologic techniques. Drs. Ruggiero 
and Sabattini offer a beautifully illustrated paper in which CT 
scans and air encephalography are compared. This paper truly 
was presented in the spirit of the symposium, a claim which 
other manuscripts cannot make. Drs. Szikla and Talalrch dem- 
onstrate the difficulty of localizing intraparenchymal lesions 
and indicate the necessity of anglography to obtain a three- 
dimensional pattern of vascular abnormality as a superior 


method of localization. 

The comments on the new developments in computed tomog- 
raphy and the use of a body scanner for neurodiagnostic 
purposes are somewhat outdated. Similarly, much of the infor- 
mation offered in the section on the limitations of CT in the 
diagnosis of tumors is a rehash of information offered else- 
where. The sectlón on the diagnosis of orbital disease is weak 
as is the part devoted to the perisellar region and base of the 
skull. 

The image quality is reproduced faithfully; however, many of 
the images were acquired from the early EMI console rather 
than the diagnostic display console and reflect the inherent 
problems with this type of display. Some of the scans are 
presented in the 80 x 80 matrix format and others are from an 
early ACTA scanner, There are scattered typographic mistakes, 
but for the most part the manuscripts are lucid and are pre- 
sented in a reasonable format. 

| would recommend this book for Individuals with an interest 
in cranial CT. Those who are concerned about the future of the 
conventional neuroradiologlc studies will be pleased by several 
of the articles. Also, those starting out in CT would galn from 
this book, since not only would much of the basic materia! be of 
value but they would at the same time realize that computed 
tomography is not a panacea for all radiologic dilemmas. 

Charles M. Citrin 
The Neurology Center 
Chevy Chase, Maryland 20015 


Very Early Recognition of Coronary Heart Disease. Edited by Lawson McDonald, John Goodwin, and Leon 
Resnekov. Amsterdam: Excerpta Medica, 1978, 194 pp. $32.75 


This volume is based on a symposium arranged by the 
Cardiothoracic Institute associated with the National! Heart and 
Chest Hospitals, and held at the Royal College of Physiclans, 
London, in May 1977. Most of the papers were presented by 
Investigators from the United States and Great Britain. The main 
theme of the conference concerned various means of detecting 
coronary heart disease in the preclinical or latent stage. 

There were comprehensive discussions of risk factors, the 
importance of a detailed history and physical examinatlon, the 
metabolic basis of atherogenesis, the role of Doppler imaging 


of carotid arteries In the detection of stenotic lesions, and M-: 


mode echocardlography in the evaluation of dysfunctional left 
ventricular contraction and septal motion. Excellent presenta- 
tions were made on computer processing of radiographic im- 
ages obtained during femoral angiography in evaluating ather- 
osclerotic plaques; the criteria for, and interpretation of, data 
derived from stress exercise testing, as viewed by investigators 
at various centers; indications, complications, and limitations 
of coronary angiography, accompanied by an excellent dis- 
cussion of recent technologic improvement which has served 
to Increase diagnostic yield; and a very understandable discus- 
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sion of definitions regarding the statistical assessment of data. 
Radiolsotopic evaluation of heart disease included myocardial 
infarct Imaging, myocardial imaging with thallium-201, and 
gated cardiac blood pool imaging. Surprisingly, one of the 
discussions did not include illustrations. The role of cyclotron 
produced positron imaging was discussed in depth by Dr. 
Resnekov. 

This book has an attractive cover and a fair binding. The 
bibliographles are extensive and current. The type face Is rather 
light and the occasional! nonsyllabic division of words can be 
distracting. General internists and family practitioners will find 
this book useful as a review. Radiologists involved In nuclear 
medicine and nuclear physicians will be disappointed by the 
less than detailed discussions of patterns of abnormal scinti- 
photos. However, the radlologists will gain valuable insights 
into the current thought process of cardiologists who some- 
times appear to split metabollc and physiologic hairs. 


Edwin G. Goldstein 
550 Wost Thomas Road 
Phoenix, Arizona 85013 
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Principles of Chest X-ray Diagnosis, 4th ed. By George Simon. Boston: Butterworths, 1978, 296 pp. $532.75 


The fourth edition of this well known book follows the pattern 
of its predecessors in arranging material under headings that 
are descriptive of the radiographic shadows rather than of 
clinical diseases. Appropriately, Chapter 1 leads off with suc- 
cinct definitions of the terms used throughout the book, most 
of which possess the same connotation to radiologists on both 
sides of the Atlantic. The remaining 12 chapters deal with the 
following topics: anatomic landmarks and variations; homoge- 
neous shadows grouped according to shape, size, or distribu- 
tion; linear shadows; high density shadows and hypertransra- 
diancies: the pulmonary Vessels in lung disease; cardiovascular 
abnormalities; the mediastinal and diaphragmatic shadows, 
bones and soft tissues of the thorax, combinations of different 
shadows; bronchography; tomography: and the time factor in 
x-ray diagnosis. 

Much of the text has been rewritten from previous editions 
and certain changes of order have been made. New material is 
included on pulmonary angiography and vascular anomalies, 
and a number of charts, tables, and diagrams have been 
added to supplement the text. An appendix at the end includes 
some useful hints on x-ray technique, although the author 
persists in the belief that low kVp chest radiographs provide 
information equivalent to that obtained with high kVp, a view 
with which most North American radiologists will disagree. 

The text is easy to read, and the multitude of headings and 
subheadings makes it relatively simple to locate descriptions of 
specific radiographic patterns. Unfortunately, despite the state- 
ment of the publishers that the quality of the illustrations has 
been improved, the contrary is true: comparison of illustrations 
in this edition with identical figures from the third edition 
reveals a distinct deterioration, although in most instances it is 
possible to identify the points made in the legends. 


As in previous editions, the bibliography is rather sparse, 
containing only 67 citations. However, it was never the intent of 
the auther to be exhaustive in his review of the literature; rather, 
he depended on his own powers of observation and on a 
meticulcus correlation with physiologic and pathologic material 
to derive from a chest radiograph the maximum amount of 
information possible. It should be emphasized that the first 
edition cf this book, published in 1956, was the first successful 
attempt by anyone to organize all opacities seen on chest 
radiographs in terms of their morphologic nature, and it is very 
much to the author's credit that this approach to radiographic 
interpretation has stood the test of time and has constituted a 
source of stimulation to all those who have had an opportunity 
to read his books or to hear his lectures. 

Ths book is aimed primarily at the trainee in diagnostic 
radiology, although it should prove of considerable value to all 
physicians and surgeons interested in the interpretation of 
chest radiographs, and even to senior medical students. It 
containssa wealth of information presented in a clear manner by 
a keen and fastidious observer. Some readers may object to the 
relative lack of emphasis on disease entities, but to this reviewer 
this aspect does not detract significantly from the value of the 
book as an objective analysis of radiographic opacities. 

George Simon died in 1977 before this edition was published. 
He would have been proud of it. It is a great pity that the medical 
community will not see further editions from Dr. Simon's fertile 
mind. It is a greater pity that we won't see more of the man 
himself. 

Robert G. Fraser 
University of Alabama in Birmingham 
Birmingham, Alabama 35233 


Encyclopedia of Medical Radiology, vol. 5. Diseases of the Skeletal System (Roentgen Diagnosis). Part 6. Bone 
Tumors. Edited by K. Ranniger. Berlin: Springer, 1977, 825 pp. $170.20 


This volume is an encyclopedia of radiology with major 
emphasis on tumors of the bone. These bone lesions are 
classified according to the system of the World Health Organi- 
zation. The volume includes introductory sections on the diag- 
nosis. classification, and nomenclature of bone tumors, as well 
as a discussion of the radiologic approach to these tumors. A 
short section on the pathology of bone is presented in a 
somewhat abbreviated form. 

The bulk of the volume systematically presents tumorous and 
nontumorous conditions of bone. The content varies from 
section to section according to each author's inclination. For 
example, some sections include extensive pathologic material 
and histologic micrographs, while others include none. Most of 
these sections discuss the radiologic features of the lesions and 
give numerous examples. 

Three sections at the end of the volume discuss the study of 
bone tumors with radionuclides, angiography of bone tumors, 
and high-resolution radiographic techniques for detection and 
study of skeletal neoplasms. 

In general, the organization of the book is quite satisfactory. 
The three sections involving specialized radiographic tech- 
niques might have been better placed after the introductory 
sections to facilitate reading all sections in sequence. This is a 
minor criticism, however, since the volume will serve primarily 
as a reference book, and the reader can refer to the specialized 
sections if questions arise during reading of the earlier sections. 

Although the content of the sections is somewhat uneven, 
the volume meets its goal of presenting the radiologic appear- 
ance of bone tumors. Since the book is very well referenced 


and well indexed, readers wishing specific information on areas 
not well covered, such as the histology of a particular process, 
coulc locate this information with relative ease. 

A significant drawback is the omission of a discussion of new 
techriques in radiology, such as body scanning. Body scanning 
is a rapidly expanding field of endeavor which may make 
significant changes in the interpretation of lesions of bones as 
well as of other body parts. However, a volume of this type 
cannot be expected to include up-to-date information on all the 
rapidly developing areas of radiology, some of which may 
quickly become obsolete. The volume's major strength is its 
classic representation of multiple images of bone lesions using 
standard radiographic techniques. This technology will cer- 
tainly not change appreciably in coming years, and thus the 
book wil! have lasting value. The excellent quality of the repro- 
ductions of the radiographs is one of the best features. 

This book will be of greatest value to individuals whose 
primary function is the interpretation of radiographs. The clini- 
cal and pathologic material in the volume is quite adequate and 
provides a useful background. The volume obviously does not 
replace any of the in-depth works on pathology of bone tumors. 

| feel this is a useful volume which would be a desirable 
addition to a radiologist's library. It should also be useful to 
orthopaedic surgeons, surgeons, or oncologists who deal with 
tumors of bone. 

Theodore K. Greenlee, Jr. 
Department of Orthopedics 
University of Washington 
Seattle, Washington 98195 
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1978 Yearbook of Diagnostic Radiology. Edited by W. M. Whitehouse. Chicago: Year Book Medical, 1978, 470 pp. 


$27.50 


The Yearbook of Diagnostic Radiology 1978 covers appropri- 
ate current articles from May 1976 to May 1977 that are signifi- 
cant to medical imaging, although nuclear medicine is not 
included specifically. The Synopses of articles are concise and 
accurate and provide the reader with a valuable overview. The 
470 pages include 331 articles, 406 illustrations, and 194 edito- 
rial comments. Individual chapters are: Technical Developments 
by W. M. Whitehouse: Angiography by J. J. Bookstein: Neuro- 
radiology by T. O. Gabrielson: The Spine and Extremities by W. 
Martel; The Chest by W. M. Whitehouse; The Gastro-Intestinal 
Tract by W. Martel: The Genito-urinary Tract by J. R. Thornbury; 
Pediatric Radiology by J. F. Holt: and Ultrasound by T. M. 
Silver. 

The organization is well done and the quality of the illustra- 
tions is quite good. Most articles are easy to understand: in fact, 
most of the pertinent data and conclusions can be derived from 
the synopses. In a few cases there is some confusion, but one 


can always refer to the Original article. The editorial comments 
are generally appropriate and informative. 

There are a few typographical errors, but these must be 
expected since rapid publication of a book of this type is 
essential. The articles are derived from about 100 different 
journals. Computed tomography articles are scattered through- 
out the different chapters; unfortunately, some have the pa- 
tient's right side on the viewers left, and others vice versa. But 
this inconsistency is due to lack of agreement from the different 
journals and is not the fault of this book. 

The book will be of value to general diagnostic radiologists 
as well as subspecialists. Although many articles originally 
appeared in journals that a radiologist would routinely read, the 
additional review is still helpful. 

Harris Newmark III 
Century City Hospital 
Los Angeles, California 90067 


Ultrasound in Gynecology and Obstetrics. By N. Hassani. New York: Springer, 1978, 182 pp. $22.80 


This concise and easy-to-read summary of ultrasound in 
gynecology and obstetrics is divided under four broad heaa- 
ings: principles of ultrasound, gynecologic ultrasound, ultra- 
Sonography in obstetrics, and ultrasonography of gynecologi- 
cally and obstetrically related medical and surgical disorders. 

The more than 300 figures are well labeled and generally of 
high caliber. Illustrations occupy about half the book. Two of 
the figures are erroneously numbered on page 117, and there is 
one glaring spelling error in the caption of the figure on page 
59: intervenous (I hope not) pyelogram. 

The section on the Principles of ultrasound is both well 
organized and illustrated and is a good introduction to the basic 
fundamentals and terminology of ultrasound. The chapter on 
gynecology is adequately illustrated and is a thorough explora- 
tion of the field. 

The obstetrical section. about twice the size of any other 
section, is disappointing. Dogmatic statements are made with- 
out qualification such as on page 87, "A mature fetus with 
weight greater than 2500 g may be diagnosed when the bi- 
parietal measurement is at least 8.7 cm." Admittedly, this state- 
ment is true most of the time, but by no means all of the time. 
Similarly the statement on page 101, "The average increase in 


the BPD is approximately 1 to 2 mm. per week” is misleading. 
The author emphasizes the “gray zone" between the tenth and 
thirteenth fetal week in at least four places in the book, and 
although this was a problem with the old bistable equipment, it 
does not exist with current gray scale imaging or with modern 
real time scanners. No mention is made of crown-rump mea- 
surement for early gestational dating, nor is there adequate 
discussion of the ultrasound management of a patient with sus- 
pected intrauterine growth retardation. 

This book contains a good selection of references, with most 
of the landmark articles cited. Unfortunately, a paragraph allud- 
ing to radiation effects on the fetus (p. 171) has only one 
reference and that is incorrect. 

This book could serve as an introduction for technicians 
doing ultrasound in these areas, but | did not feel that the 
obstetrical section had the depth to make it useful for the 
consulting physician. 


Edward B. Grantmyre 
Dalhousie University 
Halifax, Nova Scotia 

Canada 


The Pacemaker and Valve Identification Guide. By Dryden Morse and Roberg M. Steiner. Garden City, N. Y.: Medical 


Examining, 1978, 395 pp. $40 


The authors state that the purpose of the book is to incorpo- 
rate the fine details of valves and pacemakers in a single volume 
together with some explanatory material to guide the reader. 
The result is a volume which includes an enormous amount of 
detail about these devices which would only interest those 
intimately involved with partients who have prosthetic valves or 
implanted pacemakers. On the other hand, the explanatory 
material is very brief and terse. unnecessary for the sophisti- 
cated cardiovascular radiologist and insufficient for the unini- 
tiated. The quality of the cardiac films is generally poor. In the 
chapter “The Radiographic Diagnosis of a Pacemaker Failure 


and Complications" all of the illustrations have been previously 
published. 

The volume makes technical data on these widely used 
devices readily available and the ring binding allows for easy 
updating. | believe the book will be of considerable value to a 
very small group of physicians, but do not recommend it to 
most radiologists. 


Andrew B. Crummy 
University of Wisconsin Medical Center 
Madison, Wisconsin 53706 
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Abdominal Radiology Course 


A postgraduate course in abdominal radiology will be May 
14-17 in Boston. Program directors are R. C. Pfister and J. T. 
Ferrucci. Jr. A total of 24 hr AMA Category | credit will be 
available. The course will be divided into two sections: gastroin- 
testinal radiology on May 14 and 15 and genitourinary radiology 
on May 16 and 17. Fees are $250 for the entire course or $150 
for half the course. For irformation, write: Associate Dean, 
Department of Continuing Education, Harvard Medical School, 
25 Shattuck St., Boston, MA 02115. 


Practical Advances in Diagnostic Radiology and 
Nuclear Medicine 


The Johns Hopkins Medical Institutions is sponsoring its 
seventh annual symposium, "Practical Advances in Diagnostic 
Radiology and Nuclear Medicine" , April 17-20. This symposium 
will offer a review of current advances with emphasis on modern 
techniques, recently developed procedures, new clinical con- 
cepts, and diagnostic equipment. Presentations will be de- 
signed for the practicing radiologist. The course will consist of 
formal lectures and informal sessions. Other highlights will be a 
series of workshops in which registrants will meet in small 
groups with the faculty. Workshops will be offered in pediatrics, 
urinary, gastrointestinal, orthopedics, computerized reporting, 
cardiovascular, chest, ultrasound, nuclear medicine, ear, nose 
and throat, and computed tomography. The program carries 32 
hr AMA Category | credit. Fee is $300; $150 for residents and 
fellows. Additional information is available from: Program Co- 
ordinator, Turner Auditorium Room 22, 720 Rutland Ave., Balti- 
more, MD 21205; phone (301) 955-5880. 


University of Pennsylvania Diagnostic Radiology 
Seminar 


The Department of Radiclogy, University of Pennsylvania, will 
present its Annual Diagnostic Radiology Seminar, June 4-8. 
Directors are R. H. Troupin and H. Y. Kressel. The program will 
combine lectures, workshops, and syllabus to provide a state of 
the art review of imaging modalities in clinical radiology. Chest, 
gastrointestinal, urinary, s«eletal, neuro, and vascular systems 
will be explored utilizing radiography, ultrasound, computed 
tomography, and radionuclide imaging. The outstanding guest 
faculty will include G. Potter, M. Bosniak, D. Forrester, R. 
Koehler, P. Herman, A. Greenfield, A Bonakdarpour, R. Scha- 
piro, and S. Goldsmith. Participating from the University of 
Pennsylvania will be: S. Baum, P. H. Arger, S. Borden IV, M. K. 
Dalinka, H. |. Goldberg, |. Laufer, H. M. Pollack, W. T. Miller, E. 
Ring, A. Alavi, M. P. Banner, L. T. Bilaniuk, J. Bonavita, B. G. 
Coleman, M. J. Eymontt, D. Freiman, V. Gohel, J. A. Horton, H. 
Y. Kressel, C. B. Mulhern, R. H. Troupin, and R. A. Zimmerman. 

The seminar is approved for 34 Category | credit hr. The 
registration fee is $275 for staff; $150 for physicians in residency 
training. 

For further information contact: Department of Radiology. 
Mrs. Carol Reynolds, Hospital of the University of Pennsyvania, 
3400 Spruce Street, Philadelphia, PA 19104; telephone (215) 
662-3049. 
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Angiography: Current Methods and Basic 
Problems 


The departments of Continuing Education, Harvard Medical 
School, and of Radiology, Massachusetts General Hospital, 
announce a course on Angiography: Current Methods and 
Basic Problems. The course will be April 19-21 in Boston. The 
practical aspects of therapeutic angiography will be empha- 
sized. Lengthy theoretical discussions and descriptions of stan- 
dard angiographic findings will be purposely omitted. Emphasis 
will be on methodology, especially transluminal angioplasty, 
transcatheter embolizations, balloon catheters, and therapeutic 
drug infusions. The basic problems of renovascular hyperten- 
sion and peripheral vascular occlusive disease will be discussed 
witn input from medical and surgical experts in these fields. 
Special instruction features will be "hands on" small group 
workshops and panel discussions with audience participation. 
A syllabus will be provided. The course should prove useful to 
raciologists and nonradiologists involved in therapeutic angio- 
graphic procedures, radiology residents and fellows in training 
and special procedure-radiologic technologists. A total of 16 hr 
AMA Category I credit is offered. Attendance is limited. 

For further information write: Associate Dean, Department 
of Continuing Education, Harvard Medical School, 25 Shattuck 
St., Boston, MA 02115. 


Clinical Nuclear Medicine: 1979 


Clinical Nuclear Medicine: 1979 is a continuing medical 
education seminar scheduled for March 30-April 1 in Dallas. 
Sponsor is the Nuclear Medicine Division, Department of Ra- 
diology, Southwestern Medical School. Program chairmen are 
R. W. Parkey and S. E. Lewis. Guest faculty will include: B. A. 
Siegel, Mallinckrodt Institute; H. N. Wagner, Jr., Johns Hopkins; 
and D. L. Gilday, Hospital for Sick Children, Toronto. Participat- 
ing from Southwestern Medical School will be: R. W. Parkey, S. 
E. Lewis, W. Gray, and others to be announced. The seminar 
meets the criteria for 15 hr AMA Category | credit. Fee is $250. 
Fcr information and the program brochure, contact L. W. Kiker, 
Acministrative Coordinator, Department of Radiology. South- 
western Medical School, 5323 Harry Hines Blvd., Dallas, TX 
75235; phone (214) 688-2502. 


AAPM Summer School 


The American Association of Physicists in Medicine will hold 
its 1979 summer school, July 22-28, at Chapel Hill, North 
Carolina. This course, The Physics of Imaging: Recording 
System Measurements and Techniques, will provide information 
on image recording systems in terms of their basic characteris- 
tics, proper measurements, and selection and use for various 
medical imaging procedures and techniques. Topics will in- 
clude: photographic process (latent image formation); record- 
ing systems and their physical characteristics; film processing; 
image evaluation; image quality factors and recording systems 
in chest, tomography, mammography, angiography. abdomen, 
CT scanning, ultrasound, nuclear medicine, intensified fluoros- 
copy, electron radiography, and xeroradiography. The record- 
ing system measurements section will be devoted to sensi- 
tometry (characteristic curve), line spread function, edge gra- 
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dient, modulation transfer function, square wave response, 
granularity, Wiener spectra, perceptibility curve, and receiver 
operating characteristics curve. 

For information, contact: A. G. Haus, Director, 1979 AAPM 
Summer School, Department of Pnysics, M. D. Anderson Hos- 
pital, Houston, TX 77030. 


New Perspectives In Evaluating Hepatobiliary 
and Renal Function 


The Imaging Systems Division of Union Carbide will host a 
seminar, New Perspectives in Evaluating Hepatobillary and 
Renal Function, March 16-19, in Nassau. Faculty members will 
include: Z. D. Grossman, R. A. Holmes, G. S. Johnston, P. T. 
Kirchner, R. C. Heba, L. Rosenthall, E. M. Smith, and E. V. 
Staab. The course carries 16 hr AMA Category ! credit. Fees are 
$175 for physicians; $100 for technologists and residents. For 
information, contact: Mrs. L. Bolliger, Union Carbide imaging 
Systems, Inc., 333 Providence Highway, Norwood, MA 02062; 
telephone (617) 769-5400. 


Austrian Nuclear Medicine Meeting 


The seventeenth International Annual Meeting of the Soclety 
of Nuclear Medicine will be September 11-14 in innsbruck, 
Austria. For Information write: Prof. Dr. George Riccabonea 
Universitátsklinlk für Nuklearmedizin, An!schstr. 35, A-6020 
Innsbruck, Austria. 


Percutaneous Biopsy and Therapeutic Vascular 
Occlusion 


An International Symposium on Percutaneous Biopsy and 
Therapeutic Vascular Occiusion will be May 7-9 in Munich. 
Sponsor is the Institute of Diagnostic Radiology of the Technical 
University of Munich, Klinikum rechts der Isar. The symposium 
will address the percutanecus biopsy of bone, lung, medias- 
tinum, pancreas, kidney, liver, lymphnodes, and mammary 
gland, as well as therapeutic vascular occlusion in traumatic or 
other pathologic bleedings of the gastrointestinal tract, lung, 
liver, kidneys, and cervicalfacial, cerebromedullary, and gyne- 
cologic areas. Simultaneous translation will be provided In 
German, English, and French. 

Information is avallable from the Secretary of Professor Dr. 
H. Anacker, Institut für Rontgendiagnostik, Klinlkum rechts der 
isar, Ismaningerstrasse 22, 8000 München 80, West Germany. 


Leo Rigler Lecture and Convention on Pediatric 
Radiology 


The eighteenth annua! Leo G. Rigler Lecture and Convention 
on Pediatric Radiology will be May 8-10 In Herzlia-on-Sea, 
israel. The lecture and tour will follow the meeting of the 
European Society for Pediatric Radiology In Cologne, West 
Germany, May 3-5. Sponsors are the Tel-Aviv University Sackler 
School of Medicine, Section of Diagnostic Radiology, and the 
Municlpal Government Medica! Center Te-Aviv/Yaffo. The 1979 
Rigler Lecturer will be John A. Kirkpatrick, Jr., Children’s 
Hospital Medical Center of Boston. Guest faculty will include: 
W. E. Berdon, N. Cremer, J. S. Dunbar, K. D. Ebel, S. G. 
Gerzoff, B. A. Girdany, C. A. Gooding, H. Grossman, J. L. 
Gwinn, M. T. Gyepes, H. J. Kaufmann, R. S. Lachman, J. C. 
Leonidas, A. E. Oestreich, F. N. Silverman, E. B. Singleton, and 
J. Spranger. Other faculty members will be drawn from the 
academic staff of the four medical schools in Israel. 

Registration fee is $150; $100 for residents. Additional infor- 
mation may be obtained from Professor S. Schorr, Ichilov 
Hospital, Tel-Aviv, Israel. Hotel reservations and postconvention 
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tour information is available from Kenes Tours, 7, Leteris Street, 
Tel-Avlv, israel. 


Humanities Seminars for Medical School 
Teachers 


The National Endowment for the Humanities has announced 
a new program of summer humanities seminars for teachers 
and administrators at American academic health sclence cen- 
ters. Its purpose is to bring medical and health care teachers 
together for 4-8 weeks of full-time study with distinguished 
scholars who bring disciplines of the humanities to bear on 
questions involving biomedical! ethics, medical education, 
health care delivery, and the roles of health care professionals. 
Four seminars wil! be held during the summer of 1979. 

Seminar location, dates, and topics are as follows: (1) Univer- 
sity of Callfornla, San Francisco, Aug. 6-31, The Hole of the 
Medical Profession in Amerlcan Soclety: Historical Evolution of 
Issues in Health Care, G. H. Brieger, director; (2) University of 
Virginia, Charlottesville, July 2-27, Ethics and Health Care, J. F. 
Chiidress, director; (3) Georgetown University, Washington, 
D.C., June 11-July 20, The Philosophical Roots of Bioethics, H. 
T. Engelhardt, Jr., director; (4) Willlams College, Williamstown, 
Massachusetts, July 9-August 3, Human Nature and the Healer, 
W. F. May, director. 

From 12 to 15 persons attend each seminar tuition-free, 
recelving stipends of $1,250 for 4 weeks and $1,875 for six. 
Application deadline Is March 1. For applications and further 
Information, write: Professions Program, Division of Fellow- 
ships, MS 101, National Endowment for the Humanities, Wash- 
ington, D.C. 20506. 


Summer Humanities Seminars for Physicians 


The Natlonal Endowment for the Humanities, a federal 
agency, will support elght humanities seminars for physicians 
and other health care professionals in 1979. The seminars, 
which meet during the summer at selected colleges and univer- 
sities, will bring health care professionals together for a month 
of full-time study under the direction of distinguished philoso- 
phers, ethicists, scientists, historians, and other scholars. The 
program's purpose Is to advance public understanding and use 
of the humanities as a resource for helping to clarify American 
values and goals by giving men and women with practical 
responsibilities the opportunity to stand back from thelr work 
and explore Its humanistic dimensions. Seminar topics cover a 
wide range of public policy and other questions which underlie 
present day concerns about the quality of life. 

Three seminars are open to physicians and other health care 
professionals, including public health officials, nurses, and 
hospital administrators. They deal with such topics as the 
evolution of the American medical profession, ethical questions 
facing medical practitioners, and the relationship between indl- 
vidual and public rights in health care. Five other seminars are 
intended for members of various professions, including health 
care professionals. 

From 12 to 15 persons will attend each seminar tultion-free, 
recelving a stipend of up to $1,200 to cover expenses, plus 
reimbursement for travel. Application deadline is April 16. For 
applications and further Information write: Professions Pro- 
gram, Divislon of Fellowships, MS 101, National Endowment for 
the Humanities, Washington, D.C. 20506. 


Symposium: Fundamentals In Technical 
Progress 


An International Symposium: Fundamentals in Technical 
Progress will be May 11 and 12 in Llege, Belgium. Featured 


AJR:132, February 1979 


papers will be in the areas of ultrasound, dose planning, and 
cata processing in nuclear medicine. Official languages are 
French and English. For information, write: J. Garsou, Dr. Sc., 
Service de Radiothérapie de l'Un'versité de Liege, Hópital de 
Bavière, B-4020 Liege, Belgium. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 

CT in Radiotherapy, workshop, March 28-30, Geneva, Swit- 
zerland (June). 

Courses in Ultrasound, 8-week postgraduate course begin- 
ning April 2, Winston-Salem, N.C. (July). 

Body CT Course, February 26-March 1, San Diego (Septem- 
ber). 

Two Courses: Snowbird and Park City, February 24-March 
3, Park City Ski Resort, Utah (September). 

XII Interamerican Congress of Radiology, July-August 1979, 
Quito, Ecuador (October). 

Sixth Congress of Radiation Research, May 13-19, Tokyo 
(October). 

Noninvasive Imaging in Medicine, symposium, June 6-9, 
Lund, Sweden (October). 

Conferences on Medical and Biological Engineering and 
Medical Physics, August 19-24, Jerusalem (October). 

L. H. Gray Conference, September 10-14, Cambridge, Eng- 
land (October). 

Asian Oceanian Congress of Radiology, October 28-Novem- 
ber 3, Singapore (October). 

Diagnostic and Therapeutic Angiography, course, March 
21-25, Puerto Rico (October). 

Diagnostic Ultrasound Preceptor Training Programs, San 
Diego, one month programs (October). 

Double Contrast Techniques in GI Radiology, seminar, 
March 8-10, Philadelphia (November). 

Diagnostic Ultrasound Course, series, Philadelphia (Novem- 
ber). 

Abdominal Real Time Sonography Courses, March 12-16, 
June 11-15, July 16-20, August 6-10, December 9-13, 1979, 
Winston-Salem, North Carolina (November). 

LSU Diagnostic Radiology Seminar, March 25-17, New Or- 
leans (November). 

Fleischner Society Ninth Symposium (and course), June 11- 
13, Stockholm, (November). 

Musculoskeletal Course and Cruise, April 28-May 5, Carib- 
bean (November). 

Diagnostic Radiology Course, March 12-16, San Francisco 
(November). 

International Symposium and Course on CT, April 16-20, 
Las Vegas (November). 

Gastrointestinal Radiology, Update ‘79, seminar, March 9- 
11, San Diego (November). 

European Cardiovascular Radiology Congress, May 3-5, 
Nuremberg, West Germany (November). 

LA Bone and Joint Conference, continuing once monthly 
course, Los Angeles, (November). 

Diagnostic Ultrasound Seminar, April 21 and 22, New York 
City (November). 

San Diego Postgraduate Course, 1 and 2-week programs 
(November). 
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San Francisco Cancer Symposium, March 23 and 24 (No- 
vember). 

American Board of Radiology, oral and written examination 
dates and locations for 1979 and 1980 (December). 

AFIP Diagnostic Radiology Seminars, series, May 7-11, 
August 27-31, November 12-16, Washington, D.C. (December). 

Radiation Biology in Cancer Research, symposium, Febru- 
ary 27-March 2, Houston (December). 

AFIP Alumni Course, March 1-4, Deerfield Beach, Florida 
(December). 

Clinica! Advances in CT, seminar, March 10 and 11, Wash- 
ington, D.C. (December). 

Canadian Radiologists Annual Meeting, June 24-28, Van- 
couver (December). 

Multidisciplinary Aspects of Brain Tumor Therapy, June 8- 
10. Lake Garda, Italy (December). 

Radiology of Bone and Chest Diseases, course, April 23-27, 
San Diego (December). 

Radiology of the Chest, course, April 2-6, Durham, North 
Carolina (December). 

Skeletal Radiology Course, May 14-18, New York City (De- 
cember). 

Controversies in Radiology and Medicine, course, March 4- 
9. Vermont (December). 

Spring Physics Seminar, April 23-25, Las Vegas (December). 

Nuclear Radiology Workshop, May 4 and 5, Ann Arbor, 
Michigan (December). 

National Breast Cancer Conference, March 5-8, Atlanta 
(January). 

Radiation Therapy Seminar, April 26-28, Gainesville, Florida 
(January). 

Conference on CT, Ultrasound, Nuclear Medicine, Feb. 23- 
25, Albuquerque (January). 

Symposium: Computerized Tomography of the Brain, Sept. 
20-22, Berdeaux, France (January). 

Gastrointestinal Radiology, postgraduate course, April 5-7, 
New York City (January). 

Bone Radiology Course, March 4-8, Williamsburg, Virginia 
(January). 

Aspen (Colorado) Radiology Conference, Feb. 25-March 3 
(January). 

Diagnostic Imaging Seminar, March 6 and 7, Philadelphia 
(January). 

Abdominal Ultrasound and CT of the Trunk, May 24-26, 
Dallas (January). 

Nuclear Medicine: Spring Meeting, Feb. 22-24, Chicago 
(January). 

Diagnostic Ultrasound Training Programs, continuing 
weekly series, New York City (January). 

National Conference on Urologic Cancer, April 4-6, Los 
Angeles (January). 

Aspen (Colorado) Seminar: Chest and Abdominal Radiol- 
ogy, March 5-9 (January). 

Diagnostic Ultrasound Workshop, weekly postgraduate ses- 
sions through December 14, Houston (January). 

Cardiac Imaging Refresher Course, April 23-26, Hilton Head, 
South Carolina (January). 

Eighth Congress, European Society of Neuroradiology, Sept. 
7 and 8, Strasbourg, France (January). 

Tahiti Diagnostic Radiology Seminar, March 16-24 (Janu- 


ary). 
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OF YOUR EMPLOYEES 
MAY BE DYING. 


HELP SAVE THEIR LIVES. 




















High Blood Pressure 
is the country's leading 
contributor to stroke, 
heart disease and kidney 
failure. Any of which 
cam kill. 

And, frighteningly 
enough, one out of every 
Seven of your workers has it. 
And half of them have 
no idea they're walk- 
ing around with this 
time bomb inside them. 

That's because 
there are usually no 
symptoms. The victim 
feels fine. 


time bomb is ticking 
away. 

Until, suddenly, 

it explodes. 

But you can help. By giving your employees 
a chance to check their blood pressure. It takes only 
seconds to measure a person's blood pressure. And it's 
painless. Best of all, your own medical or nursing 
personnel can do the job, E. 
simply. 

Whena case of High 
Blood Pressure is detected, 
the employee is then 
referred to a doctor for 
treatment. And treatment § 
is usually as simple as tak- ~ 
ing a pill every day. 

To help you imple- 
ment this life-saving 





Butall the while,the 








program, we have a special kit, "Guidelines for 

High Blood Pressure Control Programs in Business 
and Industry.” The kit includes complete instructions 
on screening, publicity, referral, follow-up, education. 
And more. 


Send for your kit today. It may 
be the best thing you've ever 
done for your employees. 

And your company. 


A Public Service of A 
this Magazine & 8 
The Advertising Council Counc 





National High Blood Pressure Education Program 
120/80, National Institutes of Health 
Room 1012—Landow Blda. 


Bethesda, Md. 20014 


Pleasesendme. |. |. | Žv | copy (ies) of 
"Guidelines for High Blood Pressure Control Programs 
in Business and Industry.” 
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HIGH BLOOD PRESSURE 
Treat it...and live. 


“Productivity is up 
10% to 20%” 


“T ower absenteeism” 


“You can tell by their attitude —the workers 
who participate are happier, more cooperative, 
much sharper” 


“We can identi 
direct savings O 


$2,000,000 per year” 


“The program has had a distinct bearing on 
staff performance. Our engineering people now 
have a camaraderie with their counterparts in 
other departments” 






“It started in headquarters. By next year we 
hope to have it in all our factories and research 


facilities” 

These are actual quotes from execu- ployee health and weli being. What they 
tives of large and small companies and have found is a variety of additional 
organizations in Denver, Omaha, Bir- benefits. These benefits add up to 
mingham, and Greenwich. They're increased productivity—so much so that 
talking about company fitness programs. several companies can demonstrate that 
That’s right, many employers now pro- the fitness program pays for itself. Add 
vide facilities or opportunities for exercise to this improved morale, better internal 
for their employees. They are glad communications, and employee health. 
they did. How can you lose? Write us now for 

Most began with a concern for em- more information: 


The President's Council on 
"V2 Physical Fitness and Sports 
Amie Department B 
Ie rine Washinaton. D.C. 20201 


Employee Fitness: In the long run you will be the winner. 
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can be 


Red Cross needs individual volun- 
teers, and donors of blood and 
money, by the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help- 
ing, by organizing blood drives, and 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the local combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered. major aid at over 
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siness 
one,too. 


20,000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And thats just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com- 
pany can become a volunteer. 





Red Cross. The Good Neighbor. 





For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 























Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors. and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

e High fluidity 

e Palatable 

e Unit dose convenience. 

E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 


ANTER IR WALL L EIOM Yt )MA WITH CE NTRAL STAL ACTITE (HANGING DRI YPLET 
Filn urtesy of Igor Laufer. M D Hospital of the Univ. ol Pennsylvania 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: Order from your local X-ray supplier. 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- i 


nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EM 7 Portland Ave 


Stomach and Duodenum — Correlation with Endoscopy, 


tid d uu i Stomach Examination: an | Westbury, New York 11590 
| L (516) 333-8230 - 1/79 


overview. Radiology 117: 743-744 Dec. 1975 
International Affiliates: E-Z-EM Rooster B V. Infirmeriestraat 6-8, Rotterdam 16. Netherlands 
E.7.EM hie Mexico. S A de C V Calz Azcapotzalco La Villa No 882 Zona In tustrial Vallejo Me» 16 D f 








These images demonstrate how ScoutView imaging 
simplifies pancreatic localization. An axial slice taken 

at the mid to lower L-1 vertebral level is almost invariably 
at the takeoff of the superior mesenteric artery from the 
abdominal aorta, and the body of the pancreas will be 
included in the same slice.The scan sequence can then 
be monitored both above and below this level to ensure 
that the complete pancreas has been studied. Unnecessary 
slices resulting from attempts to define the level of the 
pancreas from external landmarks are thus avoided. 


The image at the right was taken at the level indicated 
by the box on the ScoutView image. In this case, the 
patient has a horizontally oriented pancreas, and the slice 


New operator's console, one part of 
the ODC package, lets you initiate 
ScoutView imaging, then position a 
cursor on the image to select scan 
locations and plan gantry angulation. 
The new console also allows set up 
and control of axial Scans, plus viewing 
of the last slice. When the physician's 
console is not in use, image analysis 
can be controlled at the operator's 
console. 


SDC physician’s console (far right), 
standard with CT/T systems, provides 
complete axial, sagittal and coronal 
scan image manipulation and analysis 
capability. With the optional ODC 
package, this console also displays 
ScoutView images, which can be 
analyzed with magnification, angle 
measure and grid/annotate. 


New imaging versatility. 








taken at this level, following an intravenous bolus injection 
of 25 cc of Renographin 60, clearly demonstrates the 
splenic vein and superior mesenteric vein, in addition 

to the superior mesenteric artery on the posterior surface 
of the pancreas. Note the Obliteration of the spleno-renal 
angle due to pancreatitis. Gas is present within the distal 
common bile duct secondary to a previous sphincteroplasty 
on the ampulla of Vater 


Clinical documentation of ScoutView's usefulness in 
diagnostic procedures is provided in a new 4-page Medical 
Systems Report. It's yours for the asking from your GE 
Medical Systems representative, or write ScoutView, 

P.O. Box 414 (W-512), Milwaukee, WI 53201. 
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GE's new Optional Diagnostic Capability 
package (ODC) offers these key features: 


e New operator's console with image viewing, 
manipulation and recording capability 


e Improved, coordinated anatomical reference 
system utilizing new table electronics 


e 1.5 mm contiguous axial slice capability 


e ScoutView™ localization imaging — AP/PA, 
lateral and oblique 


e Easily installed on existing CT/T 7800 and 
8800 systems 


ScoutView localization provides important new 
benefits for the CT/T operator. The scanner actually 
generates a radiograph-like image that is used to 
accurately plan first and last slice locations, plus the 
exact gantry angulation needed. Each axial scanning 
procedure is thus tailored precisely to the anatomy 
of the individual patient, since the ScoutView image 
and the axial scans share a coordinated anatomical 
reference system. 


Youd expect it from GE. 


A SccutView procedure is performed in just 5 to 10 
secords, and the image is reconstructed in less than 
40 seconds. Dosage is low, varying from 6 mH to 
600 mR depending on technic and patient size. 


At the operator's console, ScoutView images and 
the lest slice may be viewed without interrupting 
diagrostic activity at the physician's console. And 
wher the physician's console is not in use, the 
operator can perform virtually all image manipulation 
and recording functions at the operator's console. 


ScoutView images can also be displayed, manip- 
ulated and analyzed at the physician's console. 
Because of the coordinated reference system, axial 
scans can be selected for viewing according to their 
locations on the ScoutView image. 


This new package is further evidence of GE's 
Continuum concept: to provide important options 
witheut major systems changes. This cost-saving 
concept has brought you GE'S fast-reconstruct 
optien, X-2 ultra-high resolution detector, and the 
Independent Diagnostic Console. And now the ODC 
with ScoutView imaging. 


That's just what you'd expect from GE. The best 
images and best value...now and in the future. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 














Better contrast media through research 
Laboratoire GUERBET 


16-24, rue Jean Chaptal - 93609 Aulnay-sous-Bois - Cedex FRANCE 
Tél.:929.78.37 - Télex: 212382 F. 
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actions, and 
prescribing and precautionary recommendations. 


See last page for important product information 


including warnings, adverse re 
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Lumbar myelogram of 27-year-old female — — — 
(anteroposterior view): Note high- -density 
shadows and failure of contrast medium 
to adequately fill nerve-root sheaths. 
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AMIPAQUE 


(metrizamide) 


Lumbar myelogram of 20-year-old male 
(anteroposterior view): Note graded 
density of shadows and filling of nerve-n 
sheaths by the low-viscosity, water-solut 
contrast medium. 


See last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 


CLEARER VISUALIZATION 


Water-soluble, low viscosity 

o Miscible with CSF for more uniform distribution around structures in 
subarachnoid space." 

g Flows into and through narrow subarachnoid spaces, fills slender cavities of 
nerve-root sheaths." 

o Usually diffuses around all except total obstructions with a single injection. 

O Radiographic contrast provides nonobscured view o: fine details. 

Slightly hyperbaric 

O Allows control of contrast distribution during initial phase of radiologic study, 
if desired.’ 


SIMPLIFIED MYELOGRAPHY 


Nonionic...does not dissociate in solution 

Isotonic with CSF at concentrations most frequently used (170 mgl/ ml). 
Low viscosity 

C] Allows use of narrow-bore needle (22-gauge). 

o Less chance of CSF leakage...less chance of trauma to dura. 


Resorbed and excreted mainly via kidneys in 48 hours 

C] No need for aspiration or second puncture... lessens potential for neurologic 
damage. 

o No needle left in place during procedure ...facilitates patient manipulation. 


PATIENT TOLERANCE 


o In general, the types of adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from those seen after lumbar 
puncture alone. 

O The most frequently occurring reactions are headache, nausea, and vomiting. 

O Rarely have reactions been severe or persistent beyoad 24 hours. 

O Although metrizamide is relatively safe and, in cornperative studies, less toxic 
than other compounds for these indications, side effects ranging from 
headache and nausea to epileptic fits, convulsions, sow wave patterns on 
EEGs, petit mal states, paralysis, and arachnoiditis heve occurred with the use 
of such compounds. Neurologic examinations were performed before and at 
intervals after the procedures in 1,495 of 1,850 cases. No clinically significant 
changes were found. 


INDICATIONS: lumbar, thoracic, cervical, and total 


columnar myelography; and for use in computerized tomography of the 
intracranial subarachnoid spaces following spinal subarechnoid injection. 


"AMIPAQUE 


metrizamide 


More fully investi 


Subarachnoid contrast agent 


before introduction than any other 


LJ 158 published reports O 5 years in clinical research (1 2 years in U.S. medical centers 
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AMIPAQUE (metrizamide) is provided as a sterile, white lyophilized powder. Each 3.75 
g/20 ml vial contains 3.75 g metrizamide (1.81 g organically-bound iodine) and 1.2 mg 
edetate calcium disodium. Each 6.75 g/50 ml vial contains 6.75 g metrizamide (3.26 g 
organically-bound iodine) and 2.16 mg edetate calcium disodium. 

Each 20 ml vial of sterile aqueous diluent contains 0.05 mg/ml sodium bicarbonate in water 
for injection. pH is adjusted with carbon dioxide, USP, if necessary 

When AMIPAQUE is reconstituted to the lowest recommended concentration (170 mgI/ml) 
it has a specific gravity of 1.184 at 37*C, is hyperbaric to cerebrospinal fluid, is isotonic with 
CSF, and has a pH of approximately 7.4. 

Clinical Pharmacology: AMIPAQUE is absorbed from cerebrospinal fluid into the blood- 
stream. Approximately 60 percent of the administered dose is excreted unchanged through 
the kidneys within 48 hours. 

The initial concentration and volume of the medium, in conjunction with appropriate 
patient manipulation, will determine the extent of the diagnostic contrast that can be 
achieved. This can be monitored by fluoroscopy. 

Following spinal subarachnoid injection, conventional radiography will continue to provide 
diagnostic contrast for approximately an hour. At 4 to 5 hours contrast is hazy and none is 
detectable at 24 hours. 

Following subarachnoid placement, irrespective of the position the patient has maintained. 
upward diffusion of AMIPAQUE takes place through the CSF. 

After introduction into the lumbar subarachnoid space, computerized tomography (CT) 
shows CSF contrast enhancement in the thoracic region in about one hour, in the cervical 
region in about 2 hours, and in the basal cisterns in 3 to 4 hours. 


abnormalities. 

Indications and Usage: AMIPAQUE is indicated for lumbar, thoracic, cervical, and total 
columnar myelography and for use in computerized tomography of the intracranial sub- 
arachnoid spaces following spinal subarachnoid injection. 

Contraindications: AMIPAQUE should not be administered to patients with a known hyper- 
Sensitivity to metrizamide. 

Warnings: |f grossly bloody CSF is encountered, the possible benefits of a myelographic 
procedure should be considered in terms of the risk to the patient. 

Usage in pregnancy. No teratogenic effects attributable to AMIPAQUE have been observed 
in reproduction studies in animals. However, before administration of AMI PAQUE to women 
during pregnancy, the benefit to the patient should be carefully weighed against the possible 
risk to the fetus. 

Until further experience is gained in children younger than 12 years, administration of 
AMIPAQUE in this age group is not recommended. 

Fatal reactions have been associated with the administration of water-soluble contrast 
media. Although no fatal reactions have been associated with AMIPAQUE, it is of utmost 
importance that a course of action be carefully planned in advance for the immediate 
treatment of serious reactions, and that adequate and appropriate facilities and personnel be 
readily available in case of a severe reaction. 

Precautions: Caution is advised in patients with a history of epilepsy, severe cardiovascular 
disease, chronic alcoholism, multiple sclerosis, or with a history of bronchial asthma or other 
allergic manifestations. 

Before a contrast medium is injected, the patient should be questioned for a history of 
allergy. Although a history of allergy, including asthma, may imply a greater than usual risk, it 
does not arbitrarily contraindicate the use of the medium. Premedication with antihistamines 
to avoid or minimize possible allergic reactions may be considered. No conclusive relation- 
ship between severe reactions and antigen-antibody reactions or other manifestations of 
allergy has been established. 

Patients who are receiving anticonvulsants should be maintained on this therapy. Should a 
seizure occur, intravenous diazepam or sodium phenobarbital IS recommended. 

Prophylactic anticonvulsant treatment with barbiturates or diazepam orally for 24 to 48 
hours should be considered in patients with evidence of inadvertent intracranial entry of a 
large or concentrated bolus of the contrast medium since there is an increased risk of 
seizures in such cases, 

Any drugs, such as neuroleptics, including phenothiazine derivatives, which lower the 
seizure threshold should be avoided. These drugs should not be used as premedications. If 
possible, they should be withdrawn at least 48 hours before the examination and not used for 
at least 12 hours postprocedure. 

In patients with severe renal insufficiency orfailure, the drug is excreted by the liver into the 

bile at a much slower rate. Patients with hepatorenal insufficiency should not be examined 
unless the possibility of benefit Clearly outweighs the additional risk. Reexamination should 
be delayed for five to seven days. 
Adverse Reactions: In general, the adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from those seen after lumbar puncture alone. The 
most frequently occurring adverse reactions are headache, nausea, and oie These 
reactions occur 3 to 8 hours postinjection, almost all occurring within 24 hours. They are 
usually mild to moderate in degree lasting for a few hours and disappearing within 24 hours. 
Rarely have the headaches been severe or persisted beyond 24 hours. 

Backache, neck stiffness. numbness and paresthesias, leg or sciatic-type pain occurred 
less frequently, often in the form of a transient exacerbation of preexisting symptomatology. 
Temperature elevations and dizziness have also been reported. 

Rarely, muscle spasm or generalized convulsions have occurred 4 to 8 hours following 
injection and in some cases were attributed to a history of epilepsy, medication with neurolep- 
tic drugs, or inadvertent overdose. In all cases, treatment with intravenous diazepam or 
sodium phenobarbital has provided rapid control. 

Transient alterations in vital signs may occur, the significance of which is difficult to assess 
since these parameters may be affected by the procedure or the patient's physical or 
emotional state. 

Other rarely occurring adverse reactions include the following: 

Allergy or Idiosyncrasy: chills, pruritus, urticaria, nasal congestion, and dyspnea. 
CNS: mild and transitory perceptual aberrations such as hallucinations, depersonalization, 


anxiety, depression, hyperesthesia, visual and speech disturbances, confusion and disorien- 
tation. In addition, malaise, weakness, EEG changes, and meningismus have occurred. 
Cardiovascular: chest pain, tachycardia, bradycardia, and arrhythmia. 


Other: diarrhea. 


A total dose of 3000 mg of iodine should not be exceeded 
The recommended usual and maximum doses of AMIPAQUE are summarized in the 
following table: 


DOSAGE TABLE 
Usual 


Conc. of Recommended Max. Dose 
Solution Dose ' Total 
Procedure (mgl/ml) (ml) (mgl) 
Lumbar myelogram 170-190 10-15 2850 
Thoracıc myelogram 220 12 2640 
Cervical myelogram (via lumbar Injection) 250- 300 10 3000 
Cervical myelogram (via lat cervical inj.) 220 10 2200 
Total columnar myelography 250-280 10 2800 


CT cisternography (via lumbar inj.) 170-190 4-6 1140 
"Refer to RECONSTITUTION TABLE for preparation of Solution 


PATIENT MANAGEMENT 
PREPROCEDURE: Anesthesia is not necessary. Premedication sedatives or tranquilizers are 
usually not needed. The use of neuroleptic drugs, including phenothiazine derivatives, 
should be avoided and such medication should be discontinued, when possible, 48 hours 
before the procedure (see PRECAUTIONS). Epileptic patients should be maintained on their 


RECONSTITUTION TABLE 


Conc. of Volume of Diluent to be Added 

Solution 3.75 g Vial 6.75 g Vial 

(mgI/ml) (ml) (ml) 

180 B.3 15.0 

190 7.8 140 

220 6.5 11.7 

250 5,5 10.0 

260 5.2 9.4 

270 5.0 9.0 

280 47 RS 

290 45 8.] 

300 4.3 7.8 
———— 
The volume of the final solution The volume of the final solution 
will equa! the volume will equal the volume 
of the diluent + 1.7 ml f the diluent + 3 1 ml 






The volume of the final solution will exceed the amount required to achieve the recommende j dosage For 
precise volume for injection refer to DOSAGE TABLE 


2. Inject the diluent into the vial, and leave the syringe and needle in place. 
3. Gently swirl the vial (without shaking) until its contents are dissolved (approximately 3 to 10 
minutes). The solution should be clear and colorless to slightly yellow. 
Use immediately after reconstitution (see DOSAGE AND ADMINISTRATION). Discard any 
unused portion. 
As with any lumbar puncture, sterile technique must be employed. The lumbar puncture is 
al | 


Management of the patient is similar to that used following simple lumbar puncture. 
Maintaining the patient recumbent in bed with the head raised 15° to 30° for 8 hours may 
reduce the rate of upward dispersion of the medium. The patient may then remain horizontal 
for a further 16 hours at the discretion of the physician. 
How Supplied: Kits, each containing: one-3.75 g/20 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0044-01): or one-6. 75 g/50 ml single-dose vial of AMIPAQUE with l 
vial of diluent (NDC 0024-0046-01). 
Combination packs, each containing: five-3.75 g/20 ml single-dose vials of AMIPAQUE with 5 
vials of diluent (NDC 0024-0044-12); or five-6.75 g/50 ml single-dose vials of AMIPAQUE 
with 5 vials of diluent (NDC 0024-0046-12). 

Protect vials of AMIPAQUE from light. 


References: 1. Grainger RG, Kendall BE, Wylie IG: Lumbar myelography with metriz- 
amide—a new non-ionic contrast medium Br J Radiol 49:996-1003, 1976. 2. Peeters 
FLM: Myelography with metrizamide. Radio! Clin 46:203-213. 1977. 3. Hindmarsh T 
Myelography with the non-ionic water-soluble contrast medium metrizamide. Acta Ra- 
diol [Diagn] (Stockh) 16:417-435. 1975. 


~ AMIPAQUE 
metrizamide 
from the originators of the broad line 


of contrast media 
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Most computer tomograph scanners have excessive lag-time 
between machine scanning and image reconstruction. 


The Siemens Difference: Instantaneous 
image reconstruction 


Immediate clinical 
evaluation 

Delayed processing time is a 
thing of the past with Siemens 
computer tomographs. 
SIRETOM and SOMATOM. 
A specially designed high- 
speed computer reconstructs 
scanned images instanta - 
neously. This permits imme- 
diate decisions as to diagnosis 
and course of treatment 
while providing for faster and 
smoother patient processing. 


Reduced scan time 
Scanning for both SIRETOM 
(head scanner) and SOMATOM 
(whole body scanner) is gov- 
erned by the SCINTILLARC 
fan-beam solid-state detector 
array system. The result of 

this advanced engineering 

is evidenced by a dramatic 
reduction in setup and 

scan time along with un- 
surpassed quality tomograms 
achieved under clinical 
conditions. 





Concepts... 
engineered to radiologic excellence 


SIEMENS 


Most high-energy linear accelerators continue to use thick target 
and thick scattering foil techniques to produce X-ray and electron beams. 


The Siemens Difference: Advanced X-ray 
target and electron scattering foil systems 


The MEVATRON-20 
Siemens’ newest accelerator, 
the MEVATRON-20. utilizes a 
multiple element X-ray target 
and a unique double-foil 
electron scattering system to 
produce outstanding beam 
quality. Additionally, it features 
an integral verification capa- 
bility for error-free machine 
setup. And with the highly flex- 
ible “Z” patient table, it forms a 
truly integrated installation 
Ideally suited for modern radia- 
tion therapy technique. 


The MEVATRON series 


Siemens product selection 
also includes the MEVATRON-6 
and MEVATRON-12 which. 
together with MEVATRON-20. 
cover the full spectrum of 
energy and modality 
requirements. 
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Most remote-controlled examinati units are products 
of alterations to standard radiographic and fluoroscopic units. 


The Siemens Difference: Sp 
for specific needs — T 


Versatile applications 


Siemens responds to the varying 
needs of the radiologist with a full 
line of remote-controlled exami- 
nation units - SIREGRAPH A, 
SIREGRAPH B, and SIREGRAPH II. 
Virtually every radiographic or 
fluoroscopic examination may 
be performed on a systerr from 
our wide selection of universal 
procedure or dedicated-purpose 
remote-controlled diagnostic 
products. 


Individualized systems 


Our systems were developed to 
meet the growing preference for 
remote examination tables and to 
meet the need for individual, 
custom-designed units that 
would satisfy different levels of 
requirements for versatility and 
application. 
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Concepts... 
engineered to radiologic excellence 


SIEMENS 


Most of today's diagnostic X-ray generators still require lengthy 
programming of routines— individual selection of exposure time, 
focal spot, milliampere, and major and minor kilovoltage settings. 


The Siemens Difference: Organ-related 
push-button programming 


Simplicity of 
operation 


Siemens has engineered 
Operator time efficiency into 
diagnostic X-ray genera- 
tors. Both OPTIMATIC 
and ORGANOMATIC 
generator series 
feature organ- 

related techniques 
which eliminate errors 
caused by miscalculation of 
exposure times and settings. 
One push button selects the 
examination units, kV, mAs, 
focal spot, and screen-type. 
The result is more efficient 
operational control and 
Improved patient processing. 
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A complete line of superior, 
sensitometrically dependable 
X-ray films. 

All have the finest definition and 
image quality to help make pre- 
cise diagnoses. And all offer ap- 
propriate speed for the desired 
technique. Whether it's general 
purpose radiology, or special 
procedures, such as cine-fluorog- 
raphy, angiography, or mammog- 
raphy, Agfa-Gevaert Rex has the 
film to meet your diagnostic needs. 


An extensive line of blue- 
emitting rare earth screens. 
Agfa-Gevaert Rex has a full line of 
rare earth screens that provide for 
virtually all possible film/screen 
combinations. Our screens per- 
mit reduced patient exposure and 
increased tube life . . . without 
sacrificing image quality. 


Quality assurance and techni- 
cal support. 

To complement our products anc 
services, Agfa-Gevaert Rex offer: 
innovative support systems de- 
signed to save time and labor. 
Systems like CHEMALERT, our 
Automatic Processor Monitor anc 
CHEMATIC Il Automatic Solution 
Mixer have demonstrated ability 
to reduce operating cost and 
improve overall efficiency. 








LIQUID 
POLIBAR... 


THE SECOND GENERATION 
FOR DOUBLE CONTRAST COLON. 








And now dramatically improved to give even better 
results in the entire GI tract. 





THE BARIUM 


è Thicker, smoother enface coating 
* Optimized viscosity 

© New, creamier appearance 

è Can be diluted 


e Maintains opacity even in severely 
hydrated colons 


* Better tasting—better than ever for 
routine upper GIS and esophageal 
studies. 


Liquid Polibar is a micronized barium 

in a bubble free, non-precipitating suspen- 
Sion. A 100% w/v (55% w/w) suspension 
results in the optimum balance between 
density and viscosity. The nominal viscos- 
Ity is 65 seconds as measured in a num- 
ber 4 Ford cup. Liquid Polibar can now be 
used for routine B.E. s and routine upper 
GI's, where the convenience of a liquid is 
desired. Variable contrast and conven- 
tional esophageal studies are outstanding 
with the new Liquid Polibar.’ 


“Harvey Goldstein, M.D., Methodist Hospital, San Antonio, Texas. 








THE SYSTEM 


New Improved Super XL" 
Air Contrast System. 


It's the best system for double contrast 
procedures...and we've just improved it. 


A new rectal tip with extra delivery 
holes, coupled to one half inch lumen tubing 
results in a faster flow of the Liquid Polibar. 
The new rigid spout bag is supplied with 
the Miller Air Retention Tip (with or without 
cuff). The system is designed to meet your ; 
eve rofessional standard. — | — 
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THE RESULTS 


If you want your double contrast examina- 
tions ic routinely look like the X-ray pre- 
sented here, why not try the new Polibar 
system? Our trial order, catalog number 
199, makes it easier than ever for you to 
try it. Just ask your dealer for E-Z-EM cata- 
loc number 199 and we will do the rest. 


We «now that all advertisers put out the 
best X-ray to show in their ads. But we 
firmly believe that your X-rays can routine- 
ly bok like this one, and we back it with 
a money back guarantee. If you don't like 
the results, just let us and your dealer know 
thet you are dissatisfied. Immediate and full 
credit will be given. 





Multiple pseudo filiform polyps in the splenic flexure in longstanding ulcerative colitis. 
Film courtesy of Richard Palmer Gold M.D. Columbia Presb. Medical Center N.Y. 


E-Z-EM’ 7 Portland Avenue, Westbury, New York 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V. Infirmeriestraat 6-8, Rotterdam 16, Netherlands 


E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Via No882. Zona Industrial Vallejo. Mexico 16 D F 
(012/78 





Ri» 
P SO. 

tp 9-—- Oo 
MOVES 
e zo 
SELES 





A 


pulmorapi 


Pulmorapid is an advanced approach to chest radiography. 
The system consists of a film exposure cabinet anc an inte- 
grated tubestand — both floor mounted. So your arr bulatory 
patient always remains standing at the floor level dur ng the 
examination. 

Exposure cabinet and tubestand are electronically 
interlinked to provide automatic centering of x-ray ‘ube to 
flm. No mechanical linkage. Patient-to-film distance is only 
20mm (.787") grid and phototimer pick up chamber in- 
cluded. And there's excellent film-to-screen contact via 
pneumatic pressure. Two systems are available depencing 
on your choice of film formats — 14 x 17" (35cm x 43cm) or 
16x 16" (40cm x 40cm). And both models have a 12 x 12" 
(30cm x 30cm) image size reduction instantly ava lable for 
pediatrics. 

Pulmorapidis offered with an integrated automatic 
film processor or with a removable film receiving maga- 
zine. With the film processor, you achieve exposed film 
to dry processed film in only 1 36 seconds. 

The new systems are designed for fast, easy 
technologist operation. Convenient 100 sheet film 
packs load quickly in daylight. Film is advancec 
and keyed automatically Dy simply inserting the paient s 
IBM type ID card. A digital film counter, of course, with warn- 
ing light when film supply reaches five sheets. And there's easy access to intensifying 
screens for routine cleaning. 

Other features include a removable grid — 11 9 line, 10:1 ratio, 72" focus and a U80 

> three field intagrated phototiming pick up 
Dame, chamber. | | 

A Pulmorapid. A clean, fast, cost effective 
system for chest radiography. 

Your CGR representative has all the-details. 




















CGR MEDICAL CORPORATION 
2519 Wilkens Avenue 

Baltimore, Maryland 21223 
(301) 233-2300 


CGR CANADA LTEE-LTD. 
500 Boulevard de | Aeroparc 
Lachute, Québec, Canada 
(514) 562-8806 


CGR 

13 Square Max Hymans 
75741 Paris, France 
273-8200 










HARVARD MEDICAL SCHOOL, 
DEPARTMENT OF CONTINUING EDUCATION 
AND DEPARTMENT OF RADIOLOGY, 
MASSACHUSETTS GENERAL HOSPITAL 








ANNOUNCE 


ANGIOGRAPHY: 


CURRENT METHODS AND BASIC PROBLEMS 







A practical course on therapeutic applications 
of Angiography, including "hands on” work- 
shops on transluminal angioplasty and trans- 
catheter embolizations. 







APRIL 19-21, 1979 





AT THE PARKER HOUSE, BOSTON 






Under the direction of 


C.A. Athanasoulis, M.D. and 
A.C. Waltman, M.D. 






For information contact: Department of Con- 
tinuing Education, Harvard Medical School, 25 
Shattuck St., Boston, MA 02115 







Mental retardation 
can happen 
to anyone. 


It can happen 
to you! 


on YOU Can prevent 
mental retardation, 


To find out how, write: 

National Association for Retarded Citizens, 
Civitan Inquiry Program, 

P. O. Box 6109, Arlington, Texas 76011. 
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Protect your patient's eyes 
from over-exposure and 
potential cataractogenic doses 





during special x-ray procedures 


RADILENS Eve Lens Shield 


e Lead-glass shield reduces eye lens dose approximately 90%* 





Inadequate protection of a patient’s eye lens during transparent, the subject's pupils can be observed 
diagnostic x-ray exams in the cranial region can lead to when necessary. 

cataracts or other eye damage. Therefore, the eyes should 

be covered with a Radilens Shield. Its cup-shaped, lead- Wher the Radilens is used in carotid angiography in 
glass lenses have x-ray absorption characteristics projections that do not obscure the vascular regions 
equivalent to 1 mm lead. Each lens is contoured to fit the to be ewaluated, such as in lateral and A.P. I projections, 
outer eye orbits snugly and protect the eyes, even in the the dose ra:e to the eye lens is reduced to about 10%. The 
lateral projection. The lenses are held by a cord which Radilen- is also used widely to reduce radiation exposure 
stretches to fit any patient. Since the shields are during tomographic exams of the temporal bone.* 


56-500CR Radilens Eye Lens Shell aco à $125.00 


EX NUC LEAR ASSO CIATES *Copies of references and dosimetry data 
aa 


Division of VICTOREEN, INC are available on request. 
|VICTOREEN 100 Voice Road * Carle Place. N. Y. 11514. * (516) 74: -6360 Ask for Bulletin 144-C. 












X-RAY IMAGE 
INTENSIFYING SYSTEMS 


IT MAY SURPRISE YOU ..... 


C | SC : |. to know that the people at Precise Optics have been supplying 


X-Ray Image intensifying Systems since 1954. Precise specializes in 
Imaging, anc cffers a complete line of systems to meet requirements 
ranging from the private office to the special procedures room, at a cost 
anda savings over comperable units, without sacrificing quality. 
EVERY SYSTEM CONTAINS a quaranteed optimal performance cesium 


iodide image tube and field-proven solid-state power supply, covered 
by a two-year warrenty. 


THE PRECISE CCTV SYSTEM uses x-ray rated separate mesh vidicons, 
selected for high resolution and low-lag characteristics. Brightness 
compensation :s an excellent 10,000:1, assuring the correct light level 
despite large variations in body densities. 


THE NEW 705mm SPOT/RAPID SEQUENCE CAMERA (roll film, 6 
frames per ssconc maximum) utilizes the same digital electronics pack- 
age and mary of the mechanical sections of our other reliable 105mm 
cameras, while ineorporating a rapid-load film transport and daylight 
receiving casse ‘tes. 


ACCESSORIES AVAILABLE INCLUDE: TWO-AND THREE-PORT 
LIGHT DISTRIBUTORS for spot and cine filming capabilities, ABS 
SYSTEM wth automatically variable kV and selectable mA, SPOT 
FILM ADAPTERS compatible with any spot film device, CEILING 
SUSPENSION UNITS with smooth vertical and horizontal movements, 
CCTV MON TOR CARTS that are lightweight and easily mobile. 









For all your Imaging 
needs from 6” Mirror 


















.. To 9-4.5" or 12-6" 
Continuous Field Zoom 
Systems, state of the art and : 

unique to Precise Optics, with PRECISE O?WBICS/PHOTO MEDIC EQUIPMENT, INC. 

CCTV and 105mm Spot/Rapid 239 SO. FEHR WAY BAYSHORE, N.Y. 11706 
Sequence Cameras. TEL. (516) 242-6600 TWX 510-227-9837 

















Designing a mobile, Dattery- 
operated X-ray unit that would be 
significantly better than any other unit 
presently available was our goal. 
We succeeded with Tech-Mobile. 

From its simplified controls to its 
recessed wheels, the sturdy Tech- 
Mobile was created to give easy 
maneuverability, reliable operation and 
consistent high-quality radiographs. 

Pushing, pulling and tugging are 
a thing of the past. Variable-speed, 
hand-grip controls let you maneuver 
easily on tile, Carpeting or almost 
anywhere. Simply drive the cordless 
Tech-Mobile to the patient's bedside. 
And if Tech-Mobile's safety bumper 
Contacts a door, wall or any other 
stationary object when traveling 
forward, it stops Immediately and 
gently reverses to disengage the 
object. You'll never be stuck in a corner 





And because Tech-Mobile is only 
23 inches (590 mm] wide, it fits 
easily between beds, doorways and 
Crowded corridors. 

Powered completely Dy a strong 
nickel-cadmium Dattery pack, the 





Tech-Mobile has a 12,000 mAs 
exposure capacity on hand for a 
full day's caseload. Then, a standard 
electrical outlet is all that’s needed 
to recharge the unit to full Capacity 
In a matter of hours. 

Minimal effort is required to 
position the unit. Setting exposure 
Parameters and making the exposure 
are simplified. And the Dattery- 





n coruless radiou aphy. 





erated Tech-Mobile has no cord 

grounding wire, simplifying Its 

e in CCU and ICU. This means 
sending less time in preparing each 
ocedure. 

We even included some convenient 
tras; an accessory tray to store 

n markers, a requisition clip, remote 
ylimator field light switch, a large 
d-out exposure guide and a 
venient apron hook. 





Tech-Mobile is backed by our worldwide service organization. And it can be 
leased, if you wish, with assistance from our parent, CIT Financial Corporation. 
For more information about ‘he newest concepts in mobile radiography, 
contact your local Picker representative, Or write Picker Corporation Or 
Picker International, 595 Miner Road, Cleveland, OH 44143. 


ONE OF THE CIT COMPANIES 





ss Section 4: 


Golden’s Diagnostic Radiology Series 
RADIOLOGY OF THE HEART AND 
GREAT VESSELS, 3rd edition 


By Robert N. Cooley, MD, Professor of Radiology; and Melvyn H. Schreiber, 
MD, Professor and Chairman, Department of Radiology; both of University of 





Fig. 517. Type I dissecting aneurysm (hematoma) with 
origin in the ascending aorta. (E) Injection into lumen. 
A large hematoma is seen in aortic wall (arr whead) 
and the lumen of the aorta is narrowed. 


Texas Medical Branch, Galveston. 
ompletely rewritten and updated, RADIOLOGY OF THE Normal Angiocardiogram. Cardiac Catheterization. Normal 


HEART AND GREAT VESSELS will soon be the corner- 
stone of the radiologist's working library as well as the one book 
heart and chest specialists will turn to for method, technique, 
and interpretation in the roentgenologic study of the heart and 
great vessels. 
€ the authors cover every facet of both acquired and congenital 

heart disease from clinical, anatomical, and radiologic points 
of view. 

© the style is succinct and to the point. 

e. the 754 illustrations, nearly all radiographs, have been chosen 
as much for their interpretive value as for their outstanding 
precision and clarity. 

@ the illustrations are carefully labeled with clear, helpful legends. 

* the excellent bibliography allows quick and easy reference and 
has been updated to include the latest work in the specialty. 

e the rigid standards of the world-renowned reputation of the 
Golden's Diagnostic Radiology Series have been met with both 
radiologic expertise and excellence. 

T his new third edition, with its « mplete revision reflects the 

very latest developments in cardiac radiology, including 

the newest techniques of cardiography and nuclear imaging. 

RADIOLOGY OF THE HEART AND GREAT VESSELS 

is virtually the definition of the field. 


CONTENTS 


PROCEDURES: Fluoroscopy. Chest Films. Body Section 
Radiography. Cardiac Catheterization. ANGIOCARDIOG- | 
RAPHY: History. Patient Preparation. Venous Angiocardiog- 
raphy. Selective Angk xardiography. Thoracic Aortography. 
CONTRAST SUBSTANCES: Ti xicity. Factors Governing 
Injection. Injectors. Dosage. Reactions. EQUIPMENT: Cone- 
fluorographic. Film Changers. EMBRYOLOGY OF HEART 
AND GREAT VESSELS: Interior of Heart Blood Vessels. 
ROENTGENOLOGIC APPEARANCE: Contours and Topog- 
raphy of Normal Heart. Pulsations of Normal Heart & Great 
Vessels. Relation of E« »phagus to Cardiovascular Contours. 


Uu Nn Nene ae RU E A E hs po edt 


Ys please send me copy(1es) of RADIOLOGY OF 
THE HEART AND GREAT VESSELS. 3rd edition, 


(#2 103-6) at $65.00 each, on 20-day approval. 








name 








address 





city state zip code 


9* 8.8 @ 614 .6'0. 6:06 6.6 8 66 


Ventriculogram. MEASUREMENT OF HEART AND GREAT 
VESSELS. GENERAL SYMMETRICAL AND ASYMMETRI- 
CAL CARDIAC ENLARGEMENT—CHAN( JE IN SIZE OF 
SPECIFIC CHAMBERS—ABNORMAL PULSATIONS. 
DISEASES OF PULMONARY VASCULAR SYSTEM: Anat- 
omy & Physiology. Obstructions. Dilatation. Alterations in 
Vascular Permeability. Intralobar Sequestration. RHEUMATIC 
HEART DISEASE: Acute Rheumatic Carditis and Valvulitis. 
Chronic Rheumatic Heart Disease. Mitral Valvular Disease. 
Aortic Stenosis and Calcific Aortic Stenosis. Combined or Mul- 
tiple Valvular Disease. Radiologic Changes after Surgery. CON- 
JENITAL ANOMALIES: Classification. Obstructions. Abnormal 
or Persistent Openings Between Right & Left Sides of Circulation. 
Congenital Malpositions of Heart or Cardiac Chambers. Anom- 
alies of Great Vessels without Significant Circulation Changes. 
HYPERTENSIVE HEART DISEASE: Cardiac Compensation. 
Isolated Left Ventricular Failure, Combined Left and Right Heart 
Failure. Drug Effects. Hypertension with Nephritis. Bernheim's 
Syndrome. ATHEROSCLEROTIC CHANGES: CORONARY 
ARTERIOSCLEROSIS: MYOCARDIAL IN FARCTION: 
Valves. Cardiac Aneurysm. Heart Rupture. CORONARY 
ARTERIOGRAPHY. CARDIOMYOPATHIES. SYPHILITIC 
HEART DISEASE. MUCOID OR MYXOMATOUS CHANGES 
IN CARDIAC VALVES. TUMORS OF THE HEART. THE 
HEART IN SYSTEMIC DISEASE: Endocrine Disorders. 
Anemia. Nutritional Deficiency States. Rhythm Abnormali- 
ues. I«MPLANTABLE CARDIAC PACEMAKERS. CALCI- 
FICATION WITHIN HEART AND PERICARDIUM. 
TRAUMA TO HEART AND GREAT VESSELS. HEART 
DISPLACEMENT: DISEASES OF THE PERICARDIUM. 
DISEASES OF THORACIC AORTA AND ITS BRANCHES. 
VALVE REPLACEMENT S. Index. 


—— — M 


December, 1978/676 pages/734 illustrations/$65.00 


All orders sent on 20-day approval. Maryland residents please add 5% sales tax. 


Prices subject to change without notice. 
TOLL.FREE TELEPHONE ORDERING 
(9am to 4pm), call: 1-800-638-0672; Maryland residents call collect: 528-422]. 


O Check enclosed O VISA O MasterCharge [O Bill me 


cards expiration date 


Williams & Wilkins P.O. Box 1496 Baltimore, Md. 21203 


CHANGE 


Handle more chest studies 
without handling film. 


If your cepartment's chest film volume is heavy, 
Crangex system can lighten your load. This 
compact system — including chest changer, tube 
support. film transport and Kodak automatic 
processor— lets the technologist take up to 100 
14 x 17 exposures without touching the film 

or Fand'ing individual cassettes. 


Inexperienced operators handle Changex with 
esse. After inserting a loading magazine, the 
tech just pushes a button to adjust the changer 
to the patient's height. The x-ray tube moves 
autematically, maintaining alignment. Inserting 
the patient's I.D. card advances the film and 
provices positive patient identification. 


E«posed film is transported automatically to the 
processor, eliminating trips to the darkroom. 
The technologist is free to concentrate on 
rediography and to handle more patients. 


F Im quality is excellent. And the Kodak X-Omat 
M6A-N processor delivers reliable performance 
with minimum maintenance. So let Changex 
ircrease throughput and reduce fiim handling. 
Talk to your GE representative. 


General Electric Medical Systems, 
| drid. 
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DIAGNOSTIC IMAGING 


Complement and Coagulation: Causative Considerations in Contrast Catastrophies. Lasser EC, Slivka J, Lang JH, Kolb 
WP, Lyon SG, Hamblin AE, Nazareno G 


Percutaneous Transhepatic Portography. Il. Technique and Application. Burcharth F 


Percutaneous Transhepatic Portography. II. Comparison with Splenoportography in Portal Hypertension. Burcharth F 
Nielbo N, Andersen B 


Infusion Hepatotomography for Evaluation of Obstructive Jaundice. Cynn WS, Levin BL, Gureghian PA, Chait A 


Significance of the Nonopacified Gallbladder in Endoscopic Retrograde Cholangiography. Rohrmann CA Jr, Ansel HJ, 
Protell RL, Silverstein FE, Silvis SE, Vennes JA l 


Predictability of Rectal Incontinence on Barium Enema Examination. Stewart ET, Dodds WJ 
Ultrasonographic Evaluation of Pericholecystic Abscesses. Bergman AB, Neiman HL, Kraut B 
Ultrasonic Appearance of the Falciform Ligament. Hillman BJ, D'Orsi CJ, Smith EH, Bartrum RJ 


Calibrated Leak Balloon Microcatheter: A Device for Arterial Exploration and Occlusive Therapy. Kerber CW, Bank 
WO, Cromwell LD 


CT Detection of Demyelinated Plaques in Multiple Sclerosis. Haughton VM, Ho KC, Williams AL, Eldevik OP 
Computed Tomography of Intracerebral Leukemic Masses. Wendling LR, Cromwell LD, Latchaw RE 


vane Aortic Dissection: The Chronic "Healed" Dissection. Ambos MA, Rothberg M, Lefleur RS, Weiner S, 
cCauley DI 


Observer Variation in the Interpretation of Lower Limb Venograms. McLachlan MSF, Thomson JG, Taylor DW, Kelly 
ME, Sackett DL 


Computed Tomography in the Diagnosis of Adrenal Disease. Korobkin M, White EA, Kressel HY, Moss AA, Montagne JP 
Scapular Defects: A Normal Variation. Cigtay OS, Mascatello VJ 
Ultrasonic Demonstration of Myometrial Contractions In Intrauterine Pregnancy. Wilson RL, Worthen NJ 


NUCLEAR MEDICINE 


Simple, Rapid Thyroid Function Testing with *"""Tc-Pertechnetate Thyroid Uptake Ratio and Neck/Thigh Ratio. 
Schneider PB 


RADIATION ONCOLOGY 
Carcinoma of the Supraglottic Larynx. Marks JE, Freeman RB, Lee F, Ogura JH 
Dose Considerations in Total Skin Electron Irradiation for Mycosis Fungoides. Lo TCM, Salzman FA, Wright KA 


Diagnostic Oncology Case Studies: Treated Stage IIB Hodgkin's Disease Complicated by Late Paraplegia. Contributed 
by Abdel-Dayem HM, Oh YS, Sil R 


CASE REPORTS 
Esophageal Obturator Airway: Radiographic Appearance. Pais MJ, Segal HB 


Hairy Esophagus: A Complication of Pharyngoesophageal Reconstructive Surgery in Two Cases. McLean GK, 
Laufer | 


Spontaneous Aortic Rupture Associated with Chronic Steroid Therapy for Rheumatoid Arthritis in Two Cases. Smith 
DC, Hirst AE 


Occlusion of the Right Pulmonary Artery by Acute Dissecting Aortic Aneurysm. Charnsangavej C 
nen aes Features of the Linear Nevus Sebaceous Syndrome. Leonidas JC, Wolpert SM, Feingold M, McCauley 
RGK 


Fatal Intrathoracic Hemorrhage After Percutaneous Aspiration Lung Biopsy. Mi/ner LB, Ryan K, Gullo J 
Percutaneous Drainage of Lung Abscess. Aronberg DJ, Sagel SS, Jost RG, Lee Jl 


Severe Radiation Pneumonitis Precipitated by Withdrawal of Corticosteroids: A Diagnostic and Therapeutic Dilemma. 
Parris TM, Knight JG, Hess CE, Constable WC 


Emphysematous Pyelonephritis Demonstrated by Computed Tomography. Kim DS, Woesner ME, Howard TF, Olson LK 


A Benign Cause of Increased Radiocolloid Accumulation on a Liver Scan. Greditzer HG Ill, Ho JE, Wolverson M, 
Joyce P 


Protrusio Acetabuli Following Pelvic Irradiation. Hall FM, Mauch PM, Levene MB, Goldstein MA 


Popliteal Pseudoaneurysm as a Complication of an Adjacent Osteochondroma: Angiographic Diagnosis. Greenway G, 
Resnick D, Bookstein JJ 


Radiographic Appearance of Laparoscopic Tubal Ring. McJunkin ML, Curtis JA 


TECHNICAL NOTES 
Gelfoam Embolization: A Simplified Technique. Bank WO, Kerber CW 
Identifying Dorsal Pedal Lymph Vessels without Blue Dye. Yune HY, Klatte EC, Batnitzky S 
Society for Pediatric Radiology Abstracts: 1978 Meeting. 


Editorial: The Complex World 321 Letters 


of Adverse Reactions. 323 Abstracts of Current Literature 


VanArsdel PP Jr 332 Book Reviews 
ARRS Meeting Information 335 News 


Memorials 186 Guidelines for Authors 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 





With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 
reactions, yet it provides the viscosity needed for adequate «e CC CONTAINS: — 
visualization. sodium acetrizoate 0.53 g and 


polvvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 





ORTHO PHARMACEUTICAL CORPORATION - RARITAN, NEW JERSEY 08869 
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Machlett 
for high-power 
angiography 


procedure-designed 


dynamax 78E 15/10 
x-ray tube 


Designed for the exacting techniques of high-power 
cardiac and abdominal angiography, the Dynamax 
78E 15/100 is rated at 100 KW, with the large focus 
allowing for heavy-duty angiographic factors within 
the functional range of conventional films and screens. 


With the small focus biased, the Dynamax 78E 15/100 
will resolve 5.9 line pairs per millimeter at 2-power 
magnification at 150 mA and 80 kVp. 


The Dynamax 78E's high thermal capacity (400kHU) 
makes it ideally suited for rapid film techniques, 
providing for high patient volumes and repetitive 
studies without lengthy cooling periods. 


For complete technical information on the Dynamax 
78E 15/100, or for consultation relative to its 
application, contact your x-ray dealer or 


The Machlett Laboratories, Incorporated 
1063 Hope St. 
Stamford, Connecticut 06907 


(203) 348-731 
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NEURORADIOLOGY 
AND 
RADIOLOGY OF THE HEAD, 
NECK AND SPINE 


New York Hilton, Rockefeller Center, 
April 30-May 4, 1979 


A postgraduate course sponsored by the Department of Radiology of the Neurological 
Institute of the Columbia-Presbyterian Medical Center in New York. The course is intended to 
review for radiologists, neurologists, neurosurgeons and ophthalmologists, as thoroughly as 
possible most of the topics of neuroradiology. Special topics of interest will include a symposium 
on the sella turcica and the pituitary gland, a symposium on the spine and spinal cord and its 
study by high resolution CT, as well as water soluble myelographic agents. Imaging of the eye, 
orbit, and petrous bone with conventional tomography and with high resolution CT will be an 
important feature of this course. A great emphasis will be made throughout the presentation on 
the results obtained with the new CT scanners with resolution reaching the submillimeter 
range. 


A review symposium will be carried out on the most recent developments in interventional 
techniques in neuroradiology. A discussion of particulate and liquid emboli will be presented. 


The course will feature a discussion and preliminary clinical results of emission positron 
tomography and nuclear magnetic resonance imaging. 


The course is valid for 33 Category I credits. The registration fee is $330 for the entire course, 
with a reduced fee of $250 for residents and fellows. This fee covers tuition, educational 
materials, coffee breaks and lunches for registrants Monday through Friday. Requests should be 
made directly to Dr. Sadek K. Hilal at the Neurological Institute, Box 63, 710 W. 168th St., 
N.Y., N.Y. 10032. 


The course faculty includes: 


Robert Ackerman Sadek K. Hilal D. Gordon Potts 
George Ascherl O. Wayne Houser Arthur Rosenbaum 
Walter E. Berdon Michael S. Huckman Paul Sane 

R. Thomas Bergeron Peter M. Joseph Mannie M. Schechter 
R. Nick Bryan Charles Kerber William B. Seaman 
Kyo-York Chynn Stephen A. Kieffer John Silver 
Kenneth R. Davis Irvin I. Kricheff Juan M. Taveras 
Giovanni DiChiro Paul Lauterbur Stephen L. Trokel 
Romeo Ethier Norman E. Leeds Margaret A. Whelan 
Mokhtar H. Gado W. Jost Michelsen Earl Zimmerman 

S. Ramaiah Ganti Paul F. J. New Robert Zimmerman 
William Glenn Guy D. Potter 


Derek Harwood-Nash 
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clear, clean colon 


XPrep Liquid 


(standardized extract of senna fruit) 





versatile bowel evacuant for diagnostic procedures 




































































Versatile in indications Versatile in administration 

May be used prior to: May be used: 1:18 
G.I. radiography | | ‘Alone, i in a single dose ae 3 ee = |i: | 
‘Urologic radiography | Alone, in divided doses, particularly in elderly or 

il — i | debilitated patients 

‘Colonoscopy | ee cac cart ERE RE TCRNE E uu 

‘ z —— With adjunctive use of citrate of magnesia, laxative 

Sigmoidoscopy | : | suppositories and enemas, as required — E 
Other diagnostic bowel procedures ll As part of other regimens, such as hydration z 








X-PREP Liquid is formulated specifically for effective bowel evacuation prior to diagnostic procedures. 

It induces peristalsis through virtually colon-specific action. X-PREP Liquid has been found effective in 
cleansing the colon for diagnostic evaluation in 95% of 749 patients prepared for barium enemas, intrave- 
nous pyelography, or colonoscopy.* Its pleasant taste meets with high patient acceptance, and its ease 

of administration is appreciated by the patient and nursing steff. 


Supplied: X-PREP Liquid (standardized extract of senna fruit) in 2 fl. oz. botties {alcohol 7% by volume). X-PREP Powder (standardized 

senna concentrate) in 34 oz. containers. Now Available: X-PREP™ Bowel Evacuant Kit. Each kit contains: two SENOKOT?® S Tablets (standardized 
senna concentrate and dioctyl sodium sulfosuccinate), one bottle of X-PREP® Liquid 212 fl. oz., and one RECTOLAX™ Suppository (bisacodyl 

10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, and the correct time sequence of administering the above laxatives. 


Colonoscope, courtesy of Olympus Gray Pharmaceutical Co.. Affiliate * Bibliography available upon request. 
The Purdue Frederick Company 
© Copyright 1978, Gray Pharmaceutical Co. Norwalk, CT 06856 
A9047 194578 


A New Study Confirms... 


THE RSI 
MAMMOGRAPHIC 
SYSTEM INCREASES 
DIAGNOSTIC 
ACCURACY 


Take a good look at the chart. You'll see 
the remarkable results of a study published by 
Dr. Edward A. Sickles, making a Clinical 
comparison of 133 patients who received both 
conventional mammography and RSI Mag- 
nification Mammography. The results were 
confirmed with pathological diagnosis.* 

This new study confirms just how accurate 
RSI Mammography really is. In fact, Dr. 
Sickles wrote in 1977, that magnification 
mammograms are "...clearly superior both 
quantitatively and qualitatively to conven- 
tional contact mammograms.” 













4! CONVENTIONAL 
MAMMOGRAPHY 





41 BENIGN 





72 EQUIVOCAL 





Diagnostic Accuracy in 

Mammographic Examinations? 

Clinical Data of Edward A. Sickles, M.D. 
Assistant Professor of Radiology, University 
of California, San Francisco 

Clinical Comparison of 133 Cases 


20 MALIGNANT 



















RSI 
MAMMOGRAPHY 


32 BENIGN" 


6 EQUIVOCAL 


3 MALIGNANT 


32 BENIGN 


18 EQUIVOCAL 


22 MALIGNANT 





20 MALIGNANT 


One case reported as benign with RSI 
Mammography was determined to be 
malignant on biopsy. 


Out of 41 cases diagnosed as benign 
with conventional mammography, RSI 
Mammography determined that 3 of these 
cases were, in fact, malignant. In addition, 
with conventional mammography alone, 72 
cases were diagnosed as equivocal and direct 
magnification mammography (RSI System) 
was able to differentiate these as: 22 malig- 
nant, 32 benign, and only 18 remained 
equivocal. This revealing clinical comparison 
clearly shows that RSI Magnification Mam- 
mography increases the certainty in diag- 
nosis, decreases the time between examina- 
tion and confirmation, and may even reduce 
the need for biopsy. 

In a radiclcgic symposium presented in 
New York City, Dr. Sickles remarked, "...in 
dealing with difficult cases, we considerably 
improved cur diagnostic accuracy [with RSI 
Magnification Mammography ."? 

These more accurate diagnoses are the 
direct result of tne capability of the RSI Mam- 
mography's System to give you— 

e Clearer definition of mass borders 

e improved image sharpness and resolution 

e Resolution of malignant microcalcifications 
often not discernible by conventional mam- 
mography 

* Delineation of trabecular patterns 

The RS! Mammography System offers high- 
detail resolution in the magnification mode 
as well as the conventional contact mode. The 
superior image which results from the excep- 
tionally uniform focal spot provides a new 
level of con‘idence in the detection of breast 
cancer. 

For more detailed information on the RSI 
Mammographic System and a reprint of the 
study published by Sickles et al in 1977, 
please write or call, Radiologic Sciences Inc., 
a subsidiary of Pfizer Inc., 235 East 42nd St., 
New York, N.Y. 10017 (212) 573-7941. 


References: 1. Sickles, E.A.; Doi, K.; Genant, H.K.: Radiology 
125:69-76, October 1977. 2. Sickles, E.A.: Microfocal Spot Mag- 
nification Mammography. Presented at a Symposium, New York 
City, June 1, 1978. 
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RADIOLOGIC SCIENCES INC. GA 


A subsidiary of Pfizer Inc., New York, N.Y. 10017 


KODAK INTENSIFYING SCREENS 


Kodak expertise in turning energy into 


images provides you useful options. 


KODAK X-OMATIC Intensifying Screens were designed 
for improved sharpness, compared to high-speed calcium 
tungstate screens. We eliminated the reflector layer, result- 
ing in improved sharpness. And, the ultraviolet emission 
reduced crossover, which also improved sharpness. 
KODAK X-OMATIC Screens are available in two types—reg- 
ular intensifying screens for general-purpose examina- 
tions, and fine intensifying screens for examinations where 
fine bone detail is required. 


KODAK LANEX Screens, on the other hand, can pro 
vide you with exceptional speed. With phosphors that em 
primarily in the green portion of the spectrum and absort 
a higher percentage of the x-ray energy than the high- 
speed calcium tungstate screens, KODAK LANEX Scree 
and KODAK Ortho Films can record images at speeds up 
to four times that of high-speed calcium tungstate scree 
when used with KODAK X-OMAT RP Film. 

Whatever your imaging needs, investigate KODAK 
Intensifying Screens. Your Kodak Representative will be 
happy to help with your evaluation. 





FOR EFFICIENT IMAG 
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KODAK X-OMATIC CASSETTES 


KODAK X-OMATIC Cassettes feature a 
double-curve design that provides intimate 
film/screen contact. Extremely durable. 


Single latch permits one-hand loading. 


The KODAK X-OMATIC Cassette’s design permits close 
contact between film and screen. Both cassette panels are 
curved, so, the act of closing the cassette actually expels 


air, reducing the possibility of trapped air between screens 
and film 


Emergency Hospital 
NAME Jon J., Jones 


number 12345 pate July 10,1978 


KODAK X-OMATIC ID CAMERA 





The KODAK X-OMATIC Cassette is extremely rugged, 
highly resistant to scratches, abrasions, and distortion 
from dropping. And because the single latch is located in 
the center, it may be opened with one hand. 

For convenient and positive identification, we recom- 
mend the KODAK X-OMATIC Cassette C-1 which contains a 
window to provide patient identification as shown at left. 
The cassette can be used in the KODAK X-OMATIC Identifi- 
caton Camera. If you prefer lead letters for patient identifi- 
caton, order the KODAK X-OMATIC Cassette C-2, which is 
windowless. 

For more information about Kodak screens and cas- 
setes, consult your Kodak Technical Sales Representative 
and ask for a demonstration. Or contact your medical x-ray 
products dealer. Or write: Eastman Kodak Company, Dept. 
740-B, Rochester, New York 14650. 


TURNING ENERGY 
INTO IMAGES 
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History: 


Imaging Evaluation: 


Study courtesy of Department of Radiology, Shadyside Hospital, Pittsburgh, Pennsylvania. 


While CT, ultrasound and nuclear imaging have all proved 
to be highly sensitive diagnostic techniques, in many cases 
angiography is necessary to make a specific diagnosis. And 
Elema-Schonander has two types of sheet-film changers to 
meet your requirements for any angiographic application. 


Both AOT-S and PUCK models are equipped with Elema- 
Schonander's recently developed Carbon-Fiber Reinforced 
Plastic (CFRP) front plate. Other materials, like aluminum 
and bakelite, generally used in front plates compromise 
either x-ray transparency or screen/film contact. However, 
Elema-Schonander's uncompromising CFRP front plate 
combines very low x-ray attenuation with superior screen/film 
contact, year after year. The result is excellent image con- 
trast, optimum resolution at all exposure rates, less patient 
radiation, less scatter, and greater optimization of exposure 
technique. 

Call or write for more information about the many other 
advantages of Elema-Schonander AOT-S and PUCK Sheet- 
Film Changers. Elema-Schonander, Inc., 699 Lively Blvd., 
Elk Grove Village, IL 60007. (312) 593-6770. 





CFRP 


Aluminum 
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Each has its own special diagnostic advantages 
in this era of expanding imaging technology. 


For diagnostic specificity. 


The custom application 
OPTI-150 CT X-ray tube 
permits continuous 
patient scanning at a rate 
of up to 125 scans/hour 


Wide gantry aperture 
and scan field (both 

54 cm. in diameter) 
facilitate patient handling 
and positioning. 


Exclusive dual-section. 
flat-top table system with 
motorized patient 
conveyor 
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—.. seconds while the SIRETOM 
scan time options are 69, 120, 
.and 180 seconds. 


~ The EVALUSKOP, an inde- 
pendent evaluation console, 
extends the capability or CT 


SOMATOM OBL ARRAY-DETECTOR 
g2-JUN-78 F700 


Programmable and aveilabie at 
the push of a button ar2 window 
variation, multiple region of 
interest selection, distence and 
angle measurement, h stogram, 
magnification, saggital/coronal 
.. reconstruction, multiple tomo- 

. gram displays, tomogram addi- 
— tion and subtraction, and fiter 

manipulation. 


3r) ic $ st oms ave | 
today. Upor nee Siemens full line of computed 
f ea sh scan, the tomographic equipment is 
- s meh à immedi- designed to fulfill the 2xacting 
T ately available for requirements of CT application. 
1 E nl Behind each system def nition— 


X-ray tubes, tables, 
generators, radiation 
measurement, and 
signal processing—is 
more than 100 years 
of engineering 
excellence. 


Concepts... 


d. Scanners with 
ous image reconstruction 


image manipulation and analysis. 
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Siemens world-wide reputation 
for product support and service 
is unsurpassed. In the United 
States alone, Siemens has a 
technical staff of over 500 
trained professionals ready to 
serve you—should the need 
arise. 


For further information 
Please contact your local 
Siemens Representative or 
Siemens Corporation, Medical 
Systems Division, 186 Wood 
Avenue South, Iselin, New 
Jersey (201) 494-1000. 

In Canada: Siemens Electric 
Limited, Medical Systems. 
P.O. Box 7300, Pointe Claire, 
Quebec H9R 4R6. 





engineered to radiologic excellence 
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Is, it it tim yA i = -sl : 
their first name? 
Get familiar with GAFMED: 


GAF* makes it easy to be the first name you think of when ordering quality 
xray films, chemicals, screens and cassettes. We call all our medical x-ray 
products GAFMED" Our first-name, only name basis of identity. 

It s called GAFMED for one good reason. It's one consistent x-ray 
system with the confidence to meet a variety of your radiographic needs. 

GAF s solid experience and foresight are behind its contemporary 
xray products. This enables GAFMED to respond to any radiographic 

n WL. a requirement—be it consistency in your xray film, fail-safe chemicals or 

quality screens, cassettes and accessories. We know you develop favorites in this business and GAF wants to be one 
of them by measuring up to your toughest standards. 


GAFMED Film and Chemicals: Quality through 


consistency. To help you manage x-ray imaging, such as getting excellent 
radiographic contrast and detail, GAF offers a superb line of film that gives you. 
the kind of stability you need in whatever mode you work. 


GAFMED'SR/1 When you need an expanded useful density range, wide- 
latitude SR/1 is your diagnostic radiographic film. It provides high contrast in 
those low density areas where most radiographic detail is visualized. In addition, 
SR/1 simultaneously delivers low contrast in high density régions to increase soft i 
tissue detail with maximum exposure latitude. GAFMED SR/1 is designed for use | 
with all blue and blue-green emitting intensifying screens and is fully compatible I 
with all conventional processing methods. 


GAFMED'SR/2 SR/2 is a general-purpose medical radiographic film with 

medium speed, low fog, high contrast and blue spectral sensitivity. Features that i 
make this widely accepted film outstanding are its ideal performance in automated film transport systems, suitability 
for all automatic and manual processing modes and its high definition image quality. SR/2 renders a wide variety of 
system speeds when used in combination with GAFMED calcium tungstate and Rarex® rare earth intensifying screens. 


GAFMED'SR/S GAFMED SR/S Photofluorography film is designed for use with image intensifiers employing 
70mm and 105mm roll film cameras. SR/S features high speed, high contrast and a low base fog for superb optical 
clarity. GAFMED SR/S is also designed for all 90-second short cycle and extended cycle automatic processing systems. 


GAFMED'SC/90 You'd expect the company responsible for the first color-coded chemistry to be equally as 
innovative with the new GAFMED SC/90 chemical system. SC/90 DEVELOPER, color coded red requires no starter 
solution and cannot be over-replenished. The red pH sensitive quality control feature enables you to quickly 
determine chemical processing energy through visual check. SC/90 FIXER, color-coded blue for easy identity and 
fail-safe mixing, is designed for use in all short cycle automatic processors and provides excellent archival activity. 
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SC/90 chemistry is also a clean-working solutionfor consistent 
quality assurance that's part of the GAFMED system. 


GAFMED' Screens and Cassettes. 


The right film and chemicals is just the start. + 
For optimum radiographic performance the winning GAFMED combination as 
is: a high quality film, superior screens and dependable cassettes. ib 

GAF manufactures two premium GAFMED cassettes to meet your 
specific requirements: the lightweight Comp-l-Sette"and the durable Titan?" 

The Comp-l-Sette design insures superior screen-film contact far 
optimum definition. Its lightweight metal construction and special epoxy 
coating are geared to provide long cassette wear. 

The Titan cassette, known for its excellent screen-film contact, i5 ruggedly constructed to guarantee long lasting 
service. Its positive-locking feature makes it resistant to sudden jars anc jolts. Well recognized as a standard of the 
industry, Titan cassettes are available in regular and phototiming models. 

The GAFMED system also features c wide variety of intensifying screens to meet your particular imaging needs. 
Our GAFMED Calcium Tungstate screens have an abrasion resistant surface making them ideal for automated 
film transport systems. Of the four types available, TF-3 with a fast exposure rating, is the most popular for general 
radiographic applications. 

GAFMED Rare Earth Intensifying Screens allow you to significantly reduce the exposure without requiring a 
special film or a change in safe-light illumination. Our popular BG High Speed screens allow a 4 time exposure 
reduction compared to a typical par speed calcium tungstate system. 

All GAFMED screens minimize static related artifacts by incorpo- 
rating an aluminized backing. 


GAFMED Product Service: You can't beat the 


system. GAFMED is more than a name for our quality line of 
medical x-ray products. It stands for the GAF people who safeguard 
your operations with a corrprehensive field support program called 
Radiographic Engineering Services. ng 

Our skilled GAF technical representatives and xray engineering 3 2 
consultants will help you get the most efficiency from your radiclogy E. 
department. They provide expert product consultation and high impact Et 
training programs to assure consistent radiographic image quality 


while reinforcing your expertise. | 
Now is the time to get familiar with GAFMED by contacting 

your local GAF technical sales representative...GAF xray dealer... 

or GAF Corporation, Medical X-Ray Products, 140 West 5lst Street 
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New York, N.Y. 10020. Medical X-Ray Products. 
The image of confidence. 
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The antiemetic property of 
Compazine (prochlorperazine. 
SK& F) is attributed in part 

to the inhibition of the 
chemoreceptor trigger zone in 
the medulla. Such inhibition 


Is believed to reduce input to 
the vomiting center, producing 
Prompt control of emesis. 





brand of 


9 l 
Compazine ==»: 
prochlorperazine 


Shouldn't it be your first choice 









for severe nausea and vomiting 
that often accompany 
cancer therapy? 


s Unsurpassed antiemetic action 
:12 dosage forms and strengths 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Management cf the manifestations of psychotic 
disorders; management of psychoneurotic patients displaying 
primarily symptoms of moderate to severe anxiety and tension: and 
for control of severe nausea and vomiting. 


'Compazine' has not been shown effective in the management of 
behavioral complications in patients with mental retardation. 


Contraindications: Comatose or greatly depressed states due to 
C. NS. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur second- 
ary to 'Compazine' may be confused with the central nervous 
system signs of an undiagnosed primary disease responsible for 
the vomiting, e.g., Reye's syndrome or other encephalopathy. The 
use of 'Compazine' and other potential hepatotoxins should be 
avoided in children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g.. blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
kgs alertness (e.g., operating vehicles or machinery) especially 
during the first few days' therapy. Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of 'Compazine' may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep sleep 
and coma have been reported. usually with overdosage. Patients on 
long-term therapy, especielly high doses. should be evaluated 
periodically for possible adjustment or discontinuance of drug 
therapy. In children with acute illnesses or dehydration, use only 
under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred 


vision, skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 


agranulocytosis. Fatty changes in the liver have been Observed in a 


SI45T- 


a SmithKline company 


few pasients who died while receiving the drug (no causal relation- 
ship has been established). Neuromuscular (extrapyramidal) reac- 
tions: rmotor restiessness, dystonias, pseudo-parkinsonism, persistent 
tardivedyskinesia. Contact dermatitis is a possibility with concentrate 
and injectableforms. 


Other adverse reactions reported with Compazine (prochlor- 
perazine. SKS F) or other phenothiazines: Some adverse effects 
are mare frequent or intense in specific disorders (e.g., severe hypo- 
tension in mial insufficiency or pheochromocytoma). 


Grand mel cenvwulsions; altered cerebrospinal fluid proteins: cerebral 
edeme: prolengation and intensification of the action of C.N.S. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness cf meuth, nasal congestion, headache, nausea, constipation, 
obstipatien, «dynamic ileus, inhibition of ejaculation; reactivation of 
psychetic processes, catatonic-like states; hypotension (sometimes 
fatal); cardiacarrest; pancytopenia, thrombocytopenic purpura, 
eosinephilia; biliary stasis; lactation, galactorrhea, gynecomastia, 
menstuel irregularities, false-positive pregnancy tests; photosensi- 
tivity, Eching erythema, urticaria, eczema up to exfoliative dermatitis; 
asthma, laryngeal edema: angioneurotic edema, anaphylactoid reac- 
tions; deripheral edema: reversed epinephrine effect; hyperpyrexia; 
a systemic lupus erythematosus-like syndrome; pigmentary reti- 
nopathy with prolonged administration of substantial doses, skin 
pigmentation, epithelial keratopathy, and lenticular and corneal 
deposits. 


EKG enanges have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 

NOTE Sudden death in patients taking phenothiazines (apparently 
due t5 cardiac arrest or asphyxia due to failure of cough reflex) has 
beemeported, but no causal relationship has been established. 


Supplied: Tablets — 5, 10 and 25 mg., in bottles of 100; Spansule * 
capsales — 10. 15, 30 and 75 mg., in bottles of 50; Injection 

—5 mg ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. disposable 
syringes; Suppositories — 2-1/2, 5 and 25 mg.; Syrup — 5 mg./5 
ml.; Concentrate (intended for institutional use only) — 10 mg. ml.; 
Singie Unit Packages of 100 (intended for institutional use only) 
—5 «nc 10mg. tablets; 10, 15 and 30 mg. 'Spansule' capsules. 


Smith IAüne SFrench Laboratories 
Philade nhia. PA 
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Ultra-high resolution X-2 detector ScoutView localization 


1.5 mm axial slice capability 
Jptional on CT/T 7800, standard on CT/T 8800. 


Included in Optional Diagnostic Capability package. Included in Optional Diagnostic Capability pe 
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Dynamic scanning Sagittal and coronal transformations 
Optional. No added cost. 





These advanced capabilities 
can be added to any CT/T 


system, even the first one 
installed in 1976. 





Radiotherapy Treatment Planning 
No added cost. 


Youd «€ «pct it fren G 


How would you like a CT system that resists images. These allow visualization of a contrast bolus 
obsolescence? One that lets you choose the capabilities passing through a designated anatomical slice (CT 
that match your department...now andin the future? transit study). 


That's the objective of General Electric's CT/T Continuum. Sagittal and coronal transformations (no added cost). 
Use axial scan data to reconstruct either sagittal or 
coronal images, which are ready for display in less than 
15 seconds per axial slice. Selectable thickness from 1 
to 320 pixels. Allows three-dimensional image analysis. 


We ve designed our scanner so that new functions can 
be added at minimum cost to any new or existing 
CT/T system. For example: 


Ultra-high resolution X-2 detector (optional). 
Unprecedented image quality. Resolving power of 

1.0 mm (AAPM pin phantom) and 4.0 mm resolution 

at 0.4% contrast (GE Mod I gray/white phantom) in one 


Rediotherapy Treatment Planning (no added cost). 
Lets the operator establish external outlines, target 
outline and internal inhomogeneity outlines; assign 
densities; plan beam positions; calculate depth dose; 


reconstruction. Standard on CT/T 8800 systems. and display isodose contours, dose, beam or patient 
Optional Diagnostic Capability (ODC) with data. A complete plan in a few minutes. 

ScoutView localization. Improves throughput. And General Electric is now developing even more 
SOOV ely DAGOS MS Cin On GeO Ma ONE TUNE; CT/T capabilities for you in the future. So when you're 
PA, lateral or oblique planes. They allow the physician choosing a CT system, total up GE's advantages: best 
to develop a scan prescription for first and last slice images, best value, best service and protection against 
locations and gantry angulation. Subsequent axial scans obsolescence. It all adds up. 

can visualize extremely small anatomy, with 1.5 mm con- 

tiguous slice capability to minimize partial volume effect. General Electric Medical Systems, 


: , l , Milwaukee, Toronto, Madrid. 
Dynamic scanning (optional). Up to 12 rapid sequence 


scans can be made in 72 seconds, providing up to 24 





GENERAL @@ ELECTRIC 


Fourth Annual 


A Snternationa 
Body 
i Imaging 


Conference - 
Royal Lahaina flotel - Maui, Hawaii 


OCTOBER 13-21, 1979 e CATEGORY | AMA-CMA CREDITS 
The Fourth Annual International Body Imaging Conference 
will be held at the Royal Lahaina Hotel, Maui, Hawaii, October 13 through 21, 1979. 
Formal sessions Oct. 14-18 
The Conference offers approximately 30 Category | AMA-CMA credits and will present 
to the participant a correlated approach to the principles, indications, 
uses, interpretation, and results obtained with computed tomography, 
ultrasonography, and nuclear imaging. Course participation by practicing 
imaging physicians, residents, technologists, and corporate personnel is encouraged. 
COURSE FACULTY: 
George Leopold, UC San Diego, California 
Michael Johnson, M.D., University of Colorado Medical Center, Denver, Colorado 
Leonard Rosenthall, M.D., Montreal General Hospital, Montreal, Quebec 
John Haaga, M.D., Cleveland Clinic, Cleveland, Ohio 
Pat Sheedy, M.D., Mayo Clinic, Rochester, Minnesota 
W.F. Sample, M.D., UCLA Medical Center, Los Angeles, California 
Stephen Fierstien, M.D., University of California at Irvine, Irvine, California 


Enrollment limited. Registration fee $295. Residents and Technologists $225 (with letter) 


W. FREDERICK SAMPLE, M.D. RONALD J. FRIEDMAN, M.D. MICHAEL R. TERK. MD. 
Faculty Coordinator Conference Coordinator Conference Co-Coordinator 
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For enrollment or further information write: Conference Secretary 
Fourth Annual International Body Imaging Conference 
Department of Radiology, West Park Hospital 
22141 Roscoe Boulevard, Canoga Park, California 91304 
213 340-0580 ext. 248 
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FISCHER? * RAY 
introduces...new systems for 
Radiography/ Fluoroscopy 


Convenient control 
aid fluoroscopy and spot filming 


FISCHER 


Complete radiographic /fluoroscopic syste 


e FX650 or FX525 generator 
e 90°/15° Concept 90 table 
e 100mm fluoro spot film system 


Modular design, economy and exceptional conven- cverall film detail. A unique optical distributor permits 
ience characterize these new R/F systems. The motor shock-free switching from fluoroscopy to film 

driven Concept 90 table has automatic stops at 15° and back within one second. 

Trendelenburg, horizontal and vertical. Its 4-way (0) ®) Write or call for detailed information, or the name of 
has a unique, 24" tabletop-to-film distance for vour local Fischer X-Ray Representative. 

superior image sharpness. Generators include : 

600mA/150kVp and 500mA/ 125kVp, both with 

ionization phototiming for consistent exposures at FIS CHER »SR ANA 

minimum patient dosage. Fischer's Cascade | Ceiling 
Tubemount provides 59" of vertical travel; digital ef radiographic equipment, 


display indicates focal distance. The superb optics serving the medical profession 
of the Old Delft “Anodica” camera ensure excellent since 1910. 


An established manufacturer 


rs H.G. FISCHER, INC. 3816 N. Carnation Street, Franklin Park, Illincis 60131 * 312/671-5275 
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High-resolution, 





DeltaScan 100 Series. 
neurological CT scanners 


Computerized Tomography of the Brain, 
unquestionably the preferred modality in neurologic 
diagnosis, is now available at an economically feasible 
price. 





The DeltaScan 100 Series scanners, starting at $96,500, 
combine uncompromised resolution with a uniquely 
compact, new design, resulting in affordable, clinically 
proven CT scanners which are ideally suited for smaller 
institutions with moderate patient throughput needs. 


For additional information concerning cost and 
performance of the DeltaScan 100 Series scanners, 
contact Ohio-Nuclear, Inc. 


Ohio-Nuclear, Inc. 


A subsidiary of Technicare Corporation 


29100 Aurora Road, Solon. Ohio 44139 
Phone: (216) 248-1800 


TWX No. 810-427-2696 
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Squibb Representatives are 
always happy to discuss 
oquibb's well-known, 
extensive line of products. 
However, they also like to 
talk about educational 
materials and to be of 
service in ways which will 
help radiologists in their 
professional activities. For 
example, there's "Clinical 
Radiology." It's a CME 
audio-visual program for \ 
use as a teaching aid 

for radiology residents, or 
as an in-service review for 
Staff physicians, or just as 

a personal refresher course. 


Current service materials are 
listed below. Check your 
interests and mail the form. 
Your Squibb Representative 
will soon be at your service. 


©) 1978 E. R. Squibb & Sons, Inc. 659-501 


Radiolo rodu anager, 

T ATA Ine” Box 4000, | The leader 

Princeton, N.J. 08540 In radiologic 
diagnostics (ss 


| am interested in: 
LJ Selected Radiologic Emergencies 

















O Clinical Radiology (wall chart) 
(audio/visual program) D The Challenge...Radiography, Nuclear 
O X-Ray Atlas Medicine, Radiotherapy 
(review of diagnostic procedures) (brochure on career opportunities 
O Motion pictures on radiology in technology) 
LSquibb Radiology Education Program O Patient dose/instruction envelopes for 
(slide/tape presentations) cholecystography (English and Spanish) 
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For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 














Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

e High fluidity 

e Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 





ANTERIOR WALL LEIOMYOMA WITH vr ed STALACTITE (HANGING DROPLET) 
Film courtesy of Igor Laufer. M D Hospital í ie Univ. of Pennsylvania 


Optimal Density &. Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Befrences: Order from your local X-ray supplier. 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- \ 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EM 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy. 


Radiology 115: 569-573, June 1975 | Westbury, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an 
E 333-8230 © 1/79 


overview. Radiology 117: 743-744 Dec. 1975 
International Affiliates: E-Z-EM Rooster B V. Infirmeriestraat 6-8. Rotterdam 16 Netherlands 
E-Z-EM De Mex O0 S A de G V Gaiz AZi apotzalc La Villa No BR2 Zí nain justrial Vallejo Mex Oo 16 D f 











better 


The 600 Beta Series Camera 








Nice looking. The camera, we No need to pout. This camera Easy access. Takes the pain out 
mean. won t let you make any careless of installation and service. 
mistakes, like forgetting to pull 
the dark slide. 


How do you name the heir to a classic? 

We needed a way to tell the world that our new 
generation of 600 Series cameras was part of the 
original family of multi-format, video display 
cameras. But different. Totally redesigned for 
improved performance. But recognizably the same. 
So we picked the second letter of a classic 
alphabet — the Greek — and called it the Beta 
camera. It's second, but not second best. In fact, 
it's better. 

Better than the camera that established the 
concept of multiple image hard copy on 8" x 10" 
x-ray film? (And has the patent to prove it.) That 
has sold more units in this country and abroad 
than any of its numerous imitators? Hard to believe 
_.. hard to achieve. But true. 

Better operating, for one thing. Single-handed 
front loading. Film cassette and dark slide interlocks 


that keep you from taking a picture when you 
shouldn't. Automatic Reset when a new film is 
loaded sc vou operate the camera almost without 
thinking. 

We stillcffer the proven formats. And all the 
proven features, like flash card data entry, spot _ 
meter exposure system and footswitch remote 
operation. Our components will always be the finest 
available including a new, high performance 
video monitor, Schneider lens and CMOS 
electronics. 

This alë pays off where it counts — in image 
qualty. And when you see our images, you'll know 
for sure t»at Beta's not only better. It's best. 

Fcr mare information, call collect or write: 

Dunn Ingruments, Inc., 544 Second Street, 
San Frarzisco, CA 94107, (415) 957-1600 


Dunninstruments 
The 600 

Beta Series 

Camera 








Single-handed front loading. 
Lets you install the Beta 
anywhere you like and load it on 
the run. 


breeze. 


Ho hum. Simplified front panel 
controls make pictur-takang a 


Where Beta's best - superb 
clinical images in any format, 
positive or negative. 
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a duplicate copy complete with figures, tables, and references is required. Authors’ names should be on title page only and should not 
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Diagnostic Radiology: Geography of a High Technology 


W. PETER COCKSFOTT' 


A survey was made of the manpower employed, facilities 
available and utilization of radiology in countries in tropical 
Africa and Southeast Asia. The data obtained are compared 
with those from industrialized societies in temperate climates. 
The level of use of radiographic services varied by a factor as 
high as 40. The differences between the level of radiology 
manpower available could be over a hundredfold and for x-ray 
tehnologists, many hundred times. The concentration of serv- 
ices in capital cities is characteristic of many tropical socie- 
ties. Measures to improve radiologic health care in tropical 
countries, with particular emphasis on rural areas, are dis- 
cussed. The main need is for availability of radiodiagnosis 
close to the primary care level in rural areas to deal with the 
important clinical problems of trauma, chest infections, and 
obstetrics. Simplification of equipment and employment of 
technicians with short training can help relieve maldistribution 
of services. 


Little information is available concerning the manpower 
situation in radiology and radiography, the facilities and 
resources deployed, anc the degree of utilization of 
radiology in the tropical world. Several countries in 
Africa and the Far East were visited during the 1977-78 
academic year to study the provision of radiologic health 
care. 

The data gathered are presented and contrasted with 
figures from industrialized nations. Though the needs of 
communities differ and there is no absolute index of an 
ideal radiologic service, the quantitative differences re- 
vealed raise questions as to the role of this high technol- 
ogy discipline in different settings of health care. The 
existing economic constraints in developing areas raise 
issues in health priorities and resource allocations of a 
sort that are becoming more apparent in more affluent 
societies. No easy solutions are seen; various responses 
are discussed. There is a need to make radiology avail- 
able outside large towns. The provision of simple 
facilities can meet most needs at a certain stage develop- 
ment. 


Methods 


The countries studied were Senegal, Liberia, Ivory Coast, 
Nigeria, Congo Republic, Kenya, Tahiti, New Zealand, New 
Guinea, Singapore, and Malaysia. Recent data from the Philip- 
pines [1], Brunei [2], and New Zealand were also included. For 
comparison, information pertaining to incustrialized states was 
abstracted from the literature [3, 4]. 

In most countries | had access to official and unofficial data 
through contacts made during previous stays. In Africa, the 
local office of the World Health Organization frequently pro- 
vided invaluable demographic information. This was supple- 
mented by informants from Ministries of Health and University 
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Depa tments of Radiology, Epidemiology, Social Medicine, and 
Publiz Health. 

Much of the needed information was not directly available. 
Data were obtained by abstracting material from health. and 
manpower reports, inspecting hospital returns and records, the 
files of professional organizations, and So on. Figures obtained 
frominformants in radiology, radiography, and the local agents 
of the film and x-ray industry provided a useful cross reference 
on the reliability of the data. 

The difficulty of obtaining valid statistics on medical man- 
power and the utilization of services is well known. To do this 
on a multinational scale and single handed may seem foolhardy. 
Howaver, previous residence in the tropics suggested that the 
task was feasible since in most of the countries visited consid- 
erab e centralization of radiologic services and records existed 
under the aegis of government. There were few agencies provid- 
ing nealth care. The private sector was small and directly 
approachable. Thus information gathering was not unduly com- 
plex except in Nigeria where, because of recent decentralization 
into many federal states, it was not possible to obtain complete 
info mation on the population of 80 million in the time available. 
| dic not attempt to study other large countries, such as India 
andiindonesia, since each would have been a formidable under- 
taking. | estimate the reliability of figures gathered to within 
+10. Since the order of differences is many times that figure, 
errcrs donot substantially affect interpretations of the statistics. 


Utilization of Radiology 


For comparison, there are several indices that indicate 
the relative use of radiology. Measurement of the number 
of examinations per thousand population in a year is an 
established criterion. It is imperfect in that it is purely 
quantitative and not qualitative, since it equates a com- 
plex procedure with the simplest. However, since the 
major wcrk load of any department consists of simple 
prc cedures (especially in the tropics), no weighting fac- 
tor for complexity has been introduced. The quantitative 
dif'erences of utilization between countries are of suffi- 
cient size that a more refined calculation would not alter 
the inferences that may be made. 

The data gathered apply to either the year 1976 or 1977 
uniess stated otherwise. It is evident from the histogram 
(fig. 1) that in many developing areas radiology is used 
about 30 times less often per capita in the tropics than in 
temperate states. There are some anomalies. Liberian 
utlization is relatively high because of a network of 
plantation and mining concession hospitals providing an 
excellent service to small defined segments of the com- 
munity. Tahiti holds an anomalous situation throughout 
this review due to circumstances that will be detailed 
la er. 

The consumption of film serves as another indicator of 
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Fig. 1.— Radiographic examinations per 1,000 population per year. 


TABLE 1 
Film Consumption 


1976 or 1977 1972 
PAOD MP 27 Australia ............., 125" 
Papua, New Guinea 4 Sweden ............... 131* 
ee eva uds 4.8 Belgium ............... 139* 
DUPO cooscsceaisvir. 18.5 
Malaysia .......2ssssss 27.8 
WRU acssxaesiioobui 113 


Note. — Data reported in square meters per 1,000 population per annum 
* Derived from Dutch commercial source. 


the use of radiography. Unfortunately this is difficult to 
determine for most nations; comprehensive government 
statistics do not exist. Competing film companies are 
usually reluctant to disclose their market information. | 
was only able to determine the square meters of films 
used per 1,000 population each year in countries where 
films were largely purchased or distributed centrally, 
where importation was suitably recorded, or in Malaysia 
where the film suppliers were helpful. For 1972 compa- 
rable figures for Europe were available from a Dutch 
commercial source providing a bench reference. Once 
again, the least developed areas consume (including 
wastage) about 25 times less film than parts of Europe 4 
years earlier (table 1). 

An approximation of the complexity of studies may be 
gained by dividing the number of radiographic examina- 
tions per annum into the area of film used (assuming the 
same rate of wastage everywhere). One can argue more 
legitimately that the film area usage reflects the radiation 
dose delivered to the population. Such a calculation can 
be fallacious in communities where a great deal of mass 
miniature radiography is carried out. However. my 
impression is that this radiographic activity world wide 
has diminished considerably in recent years. Such cal- 
culations indicate that, as expected, the complexity of 
studies and the radiation delivered to the population in 
the tropics, with the exception of Tahiti, was well below 
the level obtaining in industrialized countries. 


AJR:132, March 1979 


TABLE 2 
World Barium Use 


TM——M——M—————————— 


Barium Used 





U.S. and Canada............. 6000 50 
EDU iaces 212 pucE acf sine ded 2000 17 
Glue ere are 2600 22 
Rest of world ................ 1400 11 


Note. — Derived from market research by Herskovitz 1975. 


% OF DOCTORS % NATIONALS 2.8 M 


LLL À PAPUA N. G. 
0.9 P D PAAA NIGERIA 

0.7 LY YY YJ. LZ GHANA 
0.6 HY 0 WII IBERIA 
0.9 YY YY YJ. 8 YI, KENYA 

28 YY YJ A II, NORY COAST 
Lj, CONGO 

146 YY fp fy JYww0,.44VV, SENEGAL 
LÀ MALAYSIA 
UY YJ PHILIPPINES 
VEEL, SINGAPORE 










SS 
















] 74 U.K. (73) 
3.27/77] NEW ZEALAND 
Ly AUSTRALIA 







1,000 (Thousands) 


Fig. 2. — Population per radiologist. % of doctors = percentage of 
all doctors who are radiologists; % nationals = percentage of radiologists 
who are nationals. 


Crude figures of world barium sulphate consumption 
(excluding China and the Soviet bloc) compellingly indi- 
cate utilization discrepancies with two-thirds of the 
world's medicinal barium being used in the U.S., Can- 
ada, and Japan (table 2). Barium studies require trained 
staff and sophisticated equipment for their performance, 
so that they are only carried out extensively where 
adequate staffing facilities exist. 


Manpower and Facilities in Radiology 


For effective use of facilities, individuals trained to an 
appropriate level must be available. Scarcity and maldis- 
tribution of both radiologists and radiographers (x-ray 
technicians) is apparent from the survey. 


Radiologists 


The country most poorly endowed with radiologists in 
the survey had 230 times fewer per capita than Sweden 
(fig. 2). This figure is extreme; nevertheless many tropi- 
cal areas have about 40 times fewer radiologists per 
capita than Sweden. 

In the United States, radiologists represent 496 of all 
physicians [3] and in Sweden, 5.296; whereas, with the 
notable exception of Tahiti (7.296), in most of the tropical 
world, less than 196 of doctors practice radiodiagnosis. 
A consequence of this absolute shortage, which is fur- 
ther exacerbated by maldistribution, is that most radio- 
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graphic studies are never seen by radiologists. Exami- 
nations requiring a radiologist such as barium investiga- 
tions and special procedures are rarely done. 

The proportion of radiologists who are nationals or 
citizens was indicated for those countries where this 
could be calculated. In English-speaking countries, the 
majority of radiologists are citizens; whereas in former 
French territories, expatriate military medical officers 
provided under technical assistance programs are the 
main cadre of the radiology work force. 

Countries with a shortage of physicians rely on foreign 
technical assistance, short term contracts, or immigra- 
tion to attract radiologists. There is still a shortage of 
radiólogists world wide. Foreign medical graduates can 
command a salary that is difficult for most developing 
countries to meet unless they produce oil or have other 
attractive natural advantages such as climate. Tahiti is 
an example of the latter. Its seductive scenery becomes 
known to French military radiologists, some of whom 
after retirement settle there and establish a private prac- 
tice. Consequently this island with no Polynesian radiol- 
ogists has, by military presence, the highest ratio of 
radiologists to other physicians in the world. This has 
naturally led to a high utilization of radiology and pre- 
sumably to a high per capita radiation dose. This is 
unfortunate given the world wide concern over the ex- 
posure of that particular population to fallout from 
atomic tests [5]. 

The mobility of radiologists is toward a more prosper- 
ous environment, rather than a traffic from developed 
areas to the tropics. Inadequate economic rewards and 
poor professional facilities naturally lead to emigration. 

There are more Philippine radiologists in the U.S. than 
in their homeland. Australia and New Zealand have 
attracted many Southeast Asian radiologists. North 
America and the Antipodes have drawn British, Indian, 
and South African radiologists for many years. Many of 
these countries now have adequate radiology manpower 
and have developed immigration barriers that have cur- 
tailed the "brain drain." Holland and oil rich countries 
still attract foreign radiologists. 

Dissatisfaction with monetary rewards cannot be read- 
ily quantitated due to differences in living standards, 
cost of living, exchange fluctuations, and other vari- 
ables. For a crude measure of local purchasing power, | 
determined what the before-tax estimating earnings of a 
radiologist 5 years in practice would purchase locally of 
such commodities as chickens, local beer, local ciga- 
rettes, and Bic pens. This crude form of consumer price 
index makes clear that some radiologists in the tropics 
received emoluments which have 30 times less purchas- 
ing power than radiologists practicing in North America. 

In the countries surveyed, private practice accounted 
for a small proportion of the radiology done. | realize this 
is not true for all the tropics, because in parts of Latin 
America the private sector is important in radiology. In 
the newer nations of Africa, the high capital investment 
required and the competition of adjacent government 
facilities discourage private radiology. Potential patients 
are few. The affluent elite who wish to pay for the luxury 
of personal uncrowded service, those covered by com- 
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Fig. 3.—Population per x-ray technologist. 


pany medical schemes, and expatriates ineligible for 
government medical care constitute a small segment of 
the community on which to establish a viable practice. 

Thouch radiologists may not provide much private 
radiology, other categories of physicians not infre- 
quently own simple low-output x-ray equipment. In rural 
areas where no other facilities exist this can be useful 
service. In urban areas, the small-capacity portable ma- 
chines allied to an ineffective darkroom and unskilled 
operator produce films that may defy even skilled inter- 
pretation. Their value is then minimal. The existence of 
an x-rey set is sometimes more of a status symbol 
attracting patients to generate income rather than pro- 
vide information. 


Radiog:aphers (X-ray Technologists) 


international comparisons of technician manpower are 
hindered by varying definitions, terminology, and levels 
of training. Most English-speaking countries have some 
equivalence of grade which may be acknowledged by 
recipracity in the recognition of qualifications permitting 
individuals to exercise their profession in many states. 
Countres of Latin culture often do not have such a 
tradition of high level training in this field. A less well 
educated and trained group who have received brief on- 
the-job training forms the majority of x-ray technicians in 
many ereas. 

Variations in policy between English-speaking areas 
and otners is reflected in the training arrangements. In 
most English-speaking countries, there are well devel- 
oped formal schools of radiography with a 2 to 3 year 
course combining theory and practical experience. 
Sometimes these may be supplemented by schools with 
less rigorous entry requirements and perhaps only 6 
months to a year of training. These produce staff var- 
iously termed technicians, assistant radiographers, or 
“operateurs.” It is some form of this category who 
predominate numerically in French-speaking areas and 
in much of Central and South America [4]. 

Radiography is globally a multitiered service including 
incividuals of differing levels of expertise and training. 
The relative workload contribution made by the less 
trained technicians can be significant. In the histogram 
on comparative radiography manpower (fig. 3), Senegal 
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Fig. 4.—Population per x-ray unit. Numbers indicate percentage of 
functioning equipment. 


is shown to have only one radiographer for about one 
million population but. by the inclusion of technicians 
(operateur), the level of Service to the public is raised 
tenfold. Similar observations apply to the Ivory Coast, 
Ghana, and Papua, New Guinea. 


Equipment 


The relative distribution of x-ray installations (exclud- 
ing dental sets) is depicted in the bar graph (fig. 4). The 
pattern of variation is by now familiar. The calculations 
are based on the actual total number of units, irrespec- 
tive of whether they were capable of working or not. The 
true picture increases the disparities, since tropical 
countries have a high and at times prolonged breakdown 
rate of x-ray equipment. | have indicated the percentage 
of functioning equipment in those countries where this 
was possible (fig. 4). It is a liberal figure based on con- 
sidering a machine as unserviceable only when it was 
completely devoid of function. In most countries at least 
2096 of apparatus had significant faults. 

Many factors are responsible for lack of proper equip- 
ment and all are basically related to the market place and 
economics. The budget for Spares and maintenance is 
often inadequate. Spares are no longer available for 
obsolete equipment. Service engineers are few and have 
too large a territory to serve. Donated equipment may be 
unsuitable by being obsolete or too sophisticated for the 
application. Equipment aid and gifts often provide no 
commission to the local agent who later may show 
disinterest when breakdowns occur. 

Three quarters of the expensive complex remote-con- 
trol units that | saw were inoperative in the tropics— in 
one case for over 2 years. This is a tragic waste of 
resources. In any case, | can see little justification for 
remote-control units that render an examination even 
more impersonal. The equipment further separates the 
patient from the radiologist who often, even if a citizen, 
has to battle with dialect and language problems to 
communicate with a patient. A voice close at hand — even 
an interpreter's—is better than a disembodied micro- 








phone command made from behind a lead glass enclo- 
sure. 


Capital City Syndrome 


The concentration of facilities in large urban areas 
results in considerable maldistribution of services. Some 
examples of this are shown in table 3, which indicates 
how a small segment of the population in the capital City 
receives most of the available service. The presence of 
tertiary hospitals and the needs of a medical school in 
the capital are bound to distort the natural distribution 
of service. It is the degree by which this process deprives 
rural areas of skilled radiology service that is alarming. 


Discussion 


Initially radiology came to the tropics during colonial 
wars. Even the primitive equipment of the late 1890s was 
capable of detecting major fractures and metallic foreign 
bodies of combatants in such diverse areas as the 
northwest frontier of India [6], the Sudan [7], Cuba [8], 
and South Africa. These early ventures exemplify the 
requirements of a successful radiology program: defined 
objectives capable of realization with the means avail- 
able. 

Radiology services are viewed by health planners as a 
high technology that imposes heavy demands on avail- 
able capital and operating funds and skilled manpower. 
Health authorities fear radiology because it can make 
large demands on the budget and yet apparently only 
produce poorly defined intangible benefits. When there 
are few dollars to spend per capita on health, officials 
favour preventive public health measures, perhaps bene- 
fiting the many, to the funding of curative and diagnostic 
services directed at few individuals [9]. Radiology is 
competing for funds and may have a low priority [10] 
compared with say a scheme to provide a piped water 
supply to control endemic bacterial and parasitic water- 
borne diseases. 

What are the objectives and needs of a radiodiagnostic 
program? How much radiology is needed? Where should 
facilities be located? What are the manpower require- 
ments? Such questions are not usually posed nor an- 
Swered, in the tropics any more than elsewhere, since 
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radiology develops in an ad hoc fashion responding to 
demands and pressures as well as needs. In some 
countries the civil service is strong—a colonial legacy — 
so that it exerts more influence than the weak private 
sector. In many countries the increasing numbers of city 
dwellers and influential patients are creating pressures 
for greater availability of diagnostic services in the cities. 
Tertiary care hospitals and medical schools require So- 
phisticated hospital radiographic facilities. Gradually a 
much higher level of radiology develops in the towns 
than in rural areas with the major share of costs in the 
towns. The capital city syndrome (see above) is the 
result. This is not a critical comment—the phenomenon 
is universal and few if any societies have effectively 
provided similar standards of care to rural and urban 
people. The task is probably impossible. 


How much radiology and what kind? 


There is no abstract standard of ideal utilization of 
radiology or of resource and manpower allocation. The 
level of service provided in North America may seem 
needlessly high to some, whereas that available in the 
tropics is inadequate. One or both of these views may be 
valid. but such statements are only matters of judg- 
ment. The level found in a community depends on 
priorities accorded, market place factors, political sys- 
tems and doctrines, history, and economic considera- 
tions. Each situation is unique. The comparative statis- 
tics gathered in the first part of this paper merely docu- 
ment existing differences. 

Cost benefits and effectiveness are fashionable con- 
cepts to mention in discussions concerned with the role 
of radiology as a health maneuver. Methodologies have 
been developed to study these ideas, but none have 
been applied yet in the tropics [11]. However, even 
without such tools to evaluate radiologic needs, certain 
policies seem to have advantages. 

The role of radiology in the initial diagnosis of many 
common tropical diseases is low in comparison with the 
value of clinical examinations and, particularly, labora- 
tory studies. This is SO in malaria, trypanosomiasis, 
schistosomiasis, leishmaniasis, filariasis, and hook- 
worm. There are many clinical tropical endemic diseases 
where radiology is of value in diagnosis and manage- 
ment. but these conditions are often not quantitatively 
important. 

Many health problems of the tropics are cosmopolitan: 
trauma, chest infections in children and adults, and 
obstetric problems. Road accidents are major problems 
in most developing countries. Radiology is invaluable for 
diagnosis and management of limb, chest, abdominal, 
and head injuries. 

Pulmonary disorders are a major contribution to child- 
hood mortality, particularly in malnourished children. 
Primary pulmonary tuberculosis and skeletal tuberculo- 
sis rely extensively on radiographic services for diagno- 
sis and management. Industrial and mining dustborne 
diseases exist only in small foci in the tropics and do not 
pose general problems. 
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While most of the world eschews obstetric radiology in 
favour of ultrasound studies, this is not so in the tropics. 
Ultrasound machines are expensive, complex, and re- 
quire expert electronic care. As such they are unsuitable 
excep! in sophisticated hospitals in large cities. Most 
births occur in rural areas. Detection of cephalopelvic 
disproportion, fetal age and malposition, and even pla- 
cental localization can still be effectively done with 
simple x-ray apparatus. 

One can find many other problems in which radiology 
can be of help, but those related to trauma, chest 
infection. and obstetrics dominate at the district level 
where the people live. 

As Schumaker [12] said in another context: 

in the dual economy of a typical developing country 
we may find fifteen percent of the population in the 
modern sector mainly confined to one or two big 
cities. The other eighty-five percent exists in the 
rural areas and small towns . . . the heart of the 
matter... is the stark fact that world poverty is 
primarily a problem of two thousand million villag- 
erg 


What equipment and where? 


The closer radiographic facilities can operate to the 
primary care level, the greater their availability; at the 
same time, the number of units required obviously in- 
creases with the degree of dispersion. Unless an area is 
exceptionally remote, a unit will be underutilized if there 
are rot a: least one or preferably two physicians to refer 
cases and study the films. 

There is a need for equipment to carry out chest, 
extremity, abdominal, and spine films as close to the 
primary care level as possible. The degree of dispersion 
in a rural area must match that of physicians to ensure 
adequate use, since a radiographic examination will not 
only be ordered but also interpreted by the same doctor 
or doctors. 

The equipment should be simple for many reasons. 
Reliability is related to complexity; the possibility of a 
malfunction increases according to the product of the 
number of components and not their sum. A simple 
machire is cheaper to buy and easier to operate. Yet 
simplicity need not impose significant operational limi- 
tations. Practical experience in a teaching hospital indi- 
cates a mobile unit can carry out about 80% of all 
radiographic procedures. At the health care unit levels, 
it can meet virtually all demands. There is no need for 
flucroscopy there. Indeed elimination of fluoroscopy 
removes radiation hazards to patients and operators. It 
also avoids the use of fluoroscopy to spare the cost of 
films. 

The World Health Organization has developed guide- 
lines on suitable basic x-ray equipment (12, 13]. Tech- 
nolog:c advances have now made it possible for manu- 
facturars to provide battery operated units that do not 
require sophisticated stable high-capacity line supplies — 
an acvantage in the tropics. Some are powered by 
nickel-cadmium and others by lead-acid batteries. | fa- 
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vour the latter because they are better understood due 
to the universal presence of cars. 

Bulk purchasing of such units with standardization 
would result in a lowering of unit price. A further advan- 
tage would be in the improved availability of spares. 
Repairs would be facilitated once locally trained person- 
nel became familiar with a locally prevalent model. 
Diversity of equipment was an important factor in many 
service problems I saw in the tropics. 

In more sophisticated hospitals, fluoroscopy units do 
not generally require television. Mirror Optics or direct- 
viewing intensifying panels eliminate the weakest link in 
the video chain. 

Modern industry can provide simple reliable X-ray 
equipment. Bulk purchase offers great advantages. It is 
to be hoped that such a policy will develop not only in a 
country, but perhaps even among adjacent territories 
with low population density. 


Manpower Needs 


Simple equipment dispersed out of the main towns 
does not need operators trained for 2 years who can do 
a full range of radiography. Their skills will be unused 
and they will not have career satisfaction in doing simple 
tasks. In any case, skilled manpower is difficult to attract 
out of cities. It is far more realistic and cheaper to train a 
paratechnician or assistant radiographer for perhaps 3 
months. Such an individual will function effectively and 
be willing to remain at the local level. 

In large countries schools of radiography will meet the 
needs of the larger hospitals where more sophisticated 
techniques are required. Experienced radiographers can 
be trained to carry out an extended clinical role in 
circumstances where radiologists are scarce. It has long 
been shown that they can do fluoroscopic procedures 
effectively [14]. 

Scarcity of radiologists is more difficult to overcome. 
Technical aid programs can assist by financing foreign 
graduates. This is a short term solution. Sending local 
graduates overseas for training is often necessary but 
also has disadvantages. Trained radiologists may not 
return to their homeland. They will be trained to face 
diseases abroad that may not be frequent in their home 
environment. They will have become used to elaborate 
equipment and support services that are unlikely to be 
duplicated in their country. Instead, if the country is 
large enough and has a medical School, as much local 
training as possible should be done locally. Here an 
established foreign school can help by sending staff to 
work locally to assist in training programs and to provide 
training overseas for a segment of the course. Such a 
dual program avoids loss of contact with local clinical 
problems and exposes the training radiologist to an 
established learning environment. To keep radiologists 
in a training institution, it is necessary to ensure that the 
level of remuneration does not differ greatly from that in 
the private sector. Otherwise the objective of establish- 
ing a local training cadre will be defeated. 

Only a few of the problems raised by the findings of 
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the radiology survey have been discussed. Generaliza- 
tions can provide a false impression of realities. External 
controls and regulations are historically relatively new to 
health services. Alone they often fail. For health plans to 
succeed, there must be a sense of commitment, under- 
standing, and will to implement policies both by govern- 
ment and health workers. This is the most difficult phase 
of action. To meet the rising health expectations of the 
people in the tropics some nontraditional approaches 
show promise and need to be extended. 

| do not advocate barefoot radiographers and radiolo- 
gists, but there is no need for all to wear city shoes. 
Sandals and boots are not amiss if a comprehensive 
service is to be provided. 


ACKNOWLEDGMENTS 


This study was carried out during a sabbatical year supported 
by McMaster University, McMaster University Medical Centre, 
the James Picker Foundation, and the assistance of the World 
Health Organization. Numerous informants and Sources gener- 
ously provided their data and knowledge in 16 different coun- 
tries. 


REFERENCES 


1. Bretland PM: W.H.O. Report, Regional Office For The West- 
ern Pacific, ICP/RAD/003, 1978 
2. Jones A: Report of State Radiologist Specialist, State of 
Brunei, 1978 
3. Riemenschneider PA: Radiology manpower update, 1976: 
shortage or surfeit. AJR 129:575-582. 1977 
4. Organizacion Panamericana de la Salud/Organizacion 
Mundial de la Salud: Reunion de Directores de Escuelas de 
Technologos en Radiodiagnostico de America Latina. Ca- 
racas, October 1976 
5. Danielsson B, Danielsson MT: Moruroa Mon Amour. The 
French Nuclear Tests In The Pacific. Victoria, Penguin 
(Australia), 1977 
6. Beevor WC: The working of the roentgen ray in warfare. J 
Roy United Service Institution 42 : 1152-1170, 1898 
7. Battersby J: The present position of the roentgen rays in 
military surgery. Arch Roentgen Ray 3:74-80, 1899 
8. Borden WC: The Use of The Roentgen Ray By The Medical 
Department of The United States Army In The War With 
Spain, 1898. Washington, D.C. Government Printing Office, 
1900 
9. Lambeth JT, Chamberlain RH: The radiologist and health 
care in "the developing world." Radiology 116:231-232, 
1975 
10. Yudkin JS: Provision of medicines in a developing country. 
Lancet 2:810-812, 1978 
11. The Efficacy and Efficiency of the Diagnostic Application of 
Radiation and Radionuclides. Report of a WHO Meeting of 
Investigators, Brussels, November 1977. Geneva, WHO, 
1978 
12. Report of a WHO Seminar on the Use of Medical Radiolog- 
ical Apparatus and Facilities, Singapore, November 1970. 
Geneva, WHO, 1971 
13. A Primary Care Radiological System, Report on a Meeting, 
Washington, D.C., March 1975. Washington, D.C., PAHO, 
1975 
14. Campbell JA, Lieberman M, Miller RE, Dreesen RG, Hoover 
C: Experience with "test" performance of gastrointestinal 
examination. Radiology 92:65-73, 1969 


Performance Evaluation of Computed Tomography Scanners Using a 
Phantom Model 


ERROL M. BELLON,' FLORO D. MIRALDI, AND ERNEST J. WIESEN 


A phantom was designed to test computed tomography (CT) 
scanner performance relative to spatial resolution, contrast 
resolution, field uniformity, spatial linearity, artifact resist- 
ance, and radiation dose. Translate/rotate, stationary detec- 
tor with rotating x-ray tube, and rotate-only scanners were 
tested under conditions that produced the best possible re- 
sults for each machine within the dose ranges used in clinical 
practice. Machines can be ranked according to results for 
each parameter tested. The range of performance exhibited 
on machines tested was unrelated to class of scanner. Fur- 
ther, machine dedication to a particular body region did not 
necessarily secure superior results for that region. Spatial 
resolution at low contrast levels (poor on most machines) 
seems to be the most sensitive test of performance. 


Many factors must be considered in the selection of a 
computed tomography (CT) scanner for clinical use: 
purchase and maintenance costs, scan time per slice, 
radiation dose, ease and efficiency of operation, and 
image quality. Of these, image quality is not easily 
evaluated by simple observation because of the many 
factors which influence image presentation. Nonstan- 
dard images on a display monitor (or their hard copy 
versions) are unreliable for experimental analysis since 
substantial manipulation of the image is possible. Al- 
though many investigators have considered this problem 
from both theoretical and experimental perspectives [1 
4], interscanner parallel comparison is difficult since 
images are not presented under controlled conditions. 
Furthermore, as Brasch et al. [5] observed in testing 
radiation dose and resolution capacity on several CT 
scanners, the validity of results Is questionable and 
subject to error unless the model used is designed to 
test those variables integral to image reconstruction 
under control conditions as closely parallel to the clinical 
situation as possible. As yet, this has not been attempted 
by other researchers. 

It is with these considerations in mind that we devised 
a phantom model which (1) provides objective data on 
the overall performance of a CT scanner system; (2) 
allows characterization of image quality produced by an 
individual scanner under test; and (3) permits unbiased, 
parallel interscanner comparison based on objective 
data. 


Experimental Design 


The phantom was designed in two parts (A and B) to 
evaluate the following parameters: (1) field uniformity, 
(2) spatial linearity, (3) resistance to artifact, (4) spatial 
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reso ution, (5) contrast resolution, and (6) radiation dose 
per single scan slice and per adjacent scan slice. Phan- 
tom 4 tested spatial resolution at various contrast levels. 
Phantom E tested each parameter in a composite struc- 
ture consisting of six sections. 

W3 selected Plexiglas as the most appropriate material 
because it has uniform density, is easily machined, is 
reacily available, and possesses à suitable difference in 
absorptior coefficient relative to air, water, Lexan, and 
calcium chloride encompassing the dynamic ranges 
seen clirieally. 


Phantom A 


Phantom A (fig. 1) consists of a support about 20 cm 
in diameter capable of holding five Plexiglas block in- 
sers each 9.8 x 7.6 x 1.9 cm. It was designed to 
demonstrate CT scanner performance relative to spatial 
resolution at different contrast levels. The contrast level 
was adjusted by changing the medium used to fill series 
of drill hcles 5, 3, 2, and 1 mm in diameter in a Plexiglas 
blcck (he center-to-center distance between holes is 
twce the diameter). The depth of the drill holes was 
va ied fo: ease in manufacture. 

Sucrose/water solutions, calcium chloride solutions, 
and air were used to provide attenuation coefficient 
differences with the Plexiglas. Material attenuation coef- 
fidentes ere shown on table 1. The values for sugar and 
calcium chloride were calculated from their atomic com- 
pcsition for 70 kV effective. The values for Plexiglas, 









5% Sucrose W/V 
2% Sucrose W/V 
1% Sucrose W/V 
10% Caci? 


Fig. 1.—Construction of phantom A. 
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TABLE 1 


Material Attenuation Coefficients and Contrast Relative to 
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for 
am [6]; 
ficients 


water, and Lexan are by McCullough et al. [1]; 
aluminum, air, and bone by Johns and Cunningh 
and for iron by Grodstein [7]. Attenuation coef 








Plexiglas were extrapolated to 70 kV effective according to Zatz 
and Alvarez [8]. 
iian Pi ede ids e " The sucrose/water solutions were used to provide a 
(u (cm ")) (A1 u) small contrast level difference with the Plexiglas to 
Plexiglas .................. 0.218 0 simulate soft tissue differences in the clinical situation. 
Sugar: Calcium chloride solutions Provided a greater contrast 
i oe tree eee pee Mi difference comparable to bone/soft tissue contrast. The 
9 ata ee 221 215 ultimate high contrast level differences were provided 
MOO UO 215 uq with the air-filled holes in the Plexiglas. Slots were milled 
Water ........ uuo oll .195 1.0 in the phantom holder to provide locations for thermo- 
So. Lis creadas ko 2s 219 mg luminescent dosimeters used to measure single-slice 
Calcium chloride (10% solu- dose. 
BON eet nca. .293 +34.0 
Aluminum ic ie dioica n .645 +195 Phantom B 
DR ecce a ends a dt 6.62 * very large 
PIE La CT .0002 — very large Phantom B (fig. 2) is 20 cm in diameter and 1.5 cm 
BODL Lu Lore E .423 +94 








thick. It holds six individual test sections, each 1 cm 








, | met tion 
AO Low Contrast Section Resolution Section POSIMetry Sectio 
5 6 8 (3% Absorption 
3mm 4 0o00 O Coefficient Difference) Spatial 
2000 OO Lexan Plugs Driven Linearity 
E 2. O into Plexiglas Section 
High Contrast Section O O MEL "ED 
wee ition  geeerenecocogsgoor— 2.5 P 
Coefficient Difference) COREE AERTS UE 2 
Water in Plexiglas ate E US Water TLO. 
N To ee EA 
$ § 0 29 O Contrast Nir 
O O © Section 
se Aluminum pin 


RESOLUTION SECTION PHANTOM B 






(FRONT VIEW) 


Steel pin 


Field Uniformity Artifact Section 
Sections (water ond plexiglas) 


PHANTOM B (SIDE VIEW) 


Fig. 2.—Construction of phantom B: front and side views. 


TABLE 2 


CT Scanner Characteristics 


Scan Time Manufacturer 


Scanner Class (sec) Machine Type and Model 
Class |: Translate/rotate.........__. 20-240 G Head EMI 1010 


Class Il: Stationary detector 
with rotating x-ray tube 


Class IIl: Rotate only 


H Body GE 8800 
———————————————...,.H  Bedy GE880 O O 


E Body EMI 5005 
F Body EMI 5005 
4-20 C Body Ohio Nuclear 2020 
D Body A. S. E. 
3-96 A Body GE 7800 
B Body Varian 


—— 
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TABLE 3 
Results of CT Scanner Performance 





Spatia Resolution (mm), Substance Relative to Plexiglas 








Radiation Dose/ 

















Machine Field Uniformity Spatial Linearity Resistance to Artifact Calcium in pum dicssa Slice (rad) 
Chloride 
arr +++ ++++ ++++ <3 2 <3 5 32 
B ooo ++ ++++ ++ 3 2 <4 5 3.5 
E euis +++ ++++ +++ 2 2 <4 5 1.9 
E sreg ++++ ++++ +++ 2 2 <4 <5 3.6 
BE tous +++ ++++ +++ >1 <3 3 4.0 
P uses Em ++4++ +++ 1 c3 12.0 
ee +++ ++++ +++ D. <2 qe TM 22 
BP aussi +++ ++++ +++ 1 1 «c3 <3 6.1 
* The following grading system was used: + +++ = excellent; +++ = Good; ++ = Fair, + = Poor. 


thick. and each designed to demonstrate a single aspect 
of scanner performance. 

Section 1 evaluated high contrast spatial resolution 
using water-filled holes d'illed in Plexiglas. This provided 
a contrast difference of about 12%. The rows of holes 
were 3. 2.5, 2, 1.75, 1.5, and 1.25 mm in diameter with a 
center-to-center distance between holes of twice the 
diameter. The high contrast section was designed to test 
the ultimate resolution capability of the scanner inde- 
pendent of dose. This section was also used to show 
spatial resolution at low contrast levels using Lexan pins 
driven into Plexiglas (avout 3% absorption coefficient 
difference, table 1). The pins were 2, 3. 4, 5, 7, and 10 
mm in diameter with the distance between holes equal 
to the diameter of each hole. This was used to show 
spatial resolution at normal dose levels. 

Section 2 was a uniform water bath that measured 
field uniformity across the water bath. 

Section 3 was essentially similar to section 2, except 
that Plexiglas was used as the absorbing material. 

Section 4 contained nine thermoluminescent dosime- 
ters in the Plexiglas to measure the single-slice dose. 

Section 5 contained two steel pins, two aluminum 
pins, and two air holes. The air holes and aluminum pins 
simulate the air-bone contrast ranges Seen clinically. 
The two steel pins serve as small, high contrast objects 
to provoke artifacts. 

Section 6 tested spacial linearity by imaging two sets 
of equally spaced orthogonal lines milled into the sur- 
face. 


Methods 


A team of three investigators tested seven Clinical models 
(table 2) when the manufacturer in each case had determined 
that the scanner was operating at optimal performance. All tests 
were performed by the same group of investigators who fol- 
lowed identical experimental procedure. 

Parallel conditions of test were not always possible since the 
operating factors were sometimes limited by equipment design. 
For example, when we were unable to vary kilovoltage, slice 
thickness, amperage, or scan time per slice, we used those 
recommended by the manufacturer. When these factors were 
variable, we performed the tests at several settings and used 
the best result in evaluation of that particular scanner. 









Fig. 3.—Field uniformity of 
water bath. (Letters indicate 
scanner used.) 


Results 


The comprehensive results of our tests are given in 
table 3. and are illustrated selectively in figures 3 through 
-2. Comments and interpretations of actual results are 
offered in this section only where they are not self- 
evident from the figures. 
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Fig. 4.— Spatial linearity of orthogonal lines (air) in Plexiglas. (Letters 
indicate scanner used.) 









Fig. 6.—Spatial resolution at 
high contrast. Calcium chloride 
solution (10%) in Plexiglas. (Let- 
ters indicate scanner used.) 








Fig. 5.—Tolerance to artifact. 
Air, aluminum, and steel pins in 
Plexiglas. (Letters indicate scan- Fig. 7.—Spatial resolution at hi 
ner used.) indicate scanner used.) 





gh contrast. Air in Plexiglas. (Letters 
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Fig. 10.—Spatial resolution: 
parallel low and high contrast 
evaluation. Effects of dose de- 
pendence with machines E and 
F. G is head scanner by same 
manufacturer. Darkening of G is 
Fig. 8.— Spatial resolution at high contrast. Air in Plexiglas. Effects of artifactual. 
dose dependence with machines E and F. 





Fig. 11.— Spatial resolution at low contrast. Sucrose solution (1%) in 
Plexiglas (A u ~ 2%). (Letters indicate scanner used.) 


Fig. 9. — Spatial resolution: parallel low and high contrast evaluation. 
Air and Lexan in Plexiglas. (Letters indicate scanner used.) 
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Fig. 12. —Spatial resolution at 
low contrast. Sucrose solution 
(2%) in Plexiglas (A u = 0.5%). 
(Letters indicate scanner used.) 


Field Uniformity 


Machine A (fig. 3) demonstrated a relatively uniform 
field but showed moderate ring artifact close to the 
center. Two linear artifacts at the base of Machine A 
were reflections of the feet of the phantom which re- 
sulted from slight misalignment during the test. 

Machine C demonstrated a relatively grainy uniform 
field biased to the left and showed a general increased 
intensity in the center relative to the periphery. 

Machine D showed a relatively uniform field with a 
slight gradation at the upper part of the picture, caused 
by a misalignment of the phantom. 

Machine E demonstrated linear artifacts, and had a 
slight bias in the upper half of the picture. 

Machine H demonstrated a halo effect with slight ring 
artifact in the center of the picture as well. 

Comment. All machines tested showed some degree 
of nonuniformity. The extent of nonuniformity is proba- 
bly not severe enough to limit diagnostic ability. This is 
further borne out where the test results superimposed 
on the slight field imperfections caused the latter to be 
barely noticeable (figs. 9 and 11). Ring artifact, in con- 
trast, is visually disturbing and even small amounts 
interfere with diagnostic ability. 


Spatial Linearity 


Four representative images are shown (fig. 4). In all 
cases the linearity was very good and there was little 
distortion. The greatest distortion was noted in machine 
D, but even this was minimal and was caused by a 
television monitor maladjustment, not by poor image 
reconstruction. 
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Comment. We felt it important to demonstrate that the 
reconstruction alogrithms did not distort the image sig- 
nificantly. 


Resistance to Artifact 


It is obvious (fig. 5) that machine A showed the least 
disturbance from large contrast changes and that Ma- 
chine B showed the most. Machines C, D, and H were 
also very good in resisting strong perturbations from 
these large contrast changes. 

Comment. All machines may show artifacts from large 
changes in attenuation coefficient, but good engineering 
design can reduce these to a minimum, particularly as 
seen in machines A and D. 


Spatial Resolution at High Contrast 


In the calcium chloride/Plexiglas experiment (fig. 6), 
machine A demonstrated a capability of resolving 3 mm 
lines and began to resolve 2 mm. Machine B did not 
demonstrate resolution beyond 3 mm. Machine C clearly 
demonstrated 2 mm and hinted at the 1 mm resolution. 
Machine D also demonstrated 2 mm lines clearly, but did 
not show any capability below this level. Machine H just 
began resolution at the 1 mm level and hinted at separa- 
tion between the pair. 

At the higher levels of contrast demonstrated with air/ 
Plexiglas interfaces (figs. 7 and 8), the spatial resolution 
increased in all machines. All instruments resolved the 2 
mm lines. Machines F and H definitely resolved the 1 mm 
line pair and machine E almost approached this. Ma- 
chines A and B did not resolve at the 1 mm level. 

Comment. Most machines have excellent spatial reso- 
lution at high contrast levels. Machines F and H seemed 
to have the best spatial resolution in this series. 

An example of the care required in obtaining this study 
IS demonstrated by comparing machines E and F: the 
resolution capabilities show F to be distinctly superior to 
E. However, this is the same machine tested under 
identical conditions, except that different scan times 
were used resulting in a dose about three times greater 
in F as compared to E (12 vs. 4 rad). Performance 
showed great dependence on dose; therefore, dose 
levels are included in table 3. This effect has been noted 
by others [1]. 

Although the attenuation coefficient was negative in 
figure 6 and positive in figures 7 and 8, the same general 
machine ranking obtains. 


Spatial Resolution at High and Medium Contrast 


The horizontal line of holes in figures 9 and 10 repre- 
sents an air/Plexiglas interface. The symmetrically 
placed series of lines represents Lexan in Plexiglas (fig. 
2). 

The results of the high contrast tests are similar to 
those discussed in figures 6-8. Machines F, G, and H 
demonstrated the best results. Spatial resolution in ma- 
chines A, B, C, D, and E was comparable. In this study 
the field nonuniformities compromise results as is partic- 
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ularly notable in B. Although the spatial resolution of B 
is similar to that of A or C, the ring artifacts in B are 
confusing because they blur the image. Similar effects, 
though not as pronounced, are seen in the lower half of 
D. in the left half of C, and in the lower portion of E. 
Machines F, G, and H demonstrate clean images. 

Comment. Again, machine F is machine E operated at 
about three times the dcse level. There is noticeable 
improvement in both spatial resolution and in decrease 
in noise and artifact. 


Spatial Resolution at Low Contrast Differences 


This is a severe test of any instrument (figs. 11 and 12). 
There is little question that machine H had a superior 
ability to resolve at low contrast levels: 3 mm lines were 
definitely seen and 2 mm lines were barely seen. Machine 
E almost approached machine H in this study with 3 mm 
line resolution. The other machines attained visualiza- 
tion of no less than 5 mm. Ring artifacts and high noise 
levels in these machines destroyed even the 5 mm lines 
in some cases. 

Comment. These results show that spatial resolution 
cannot be specified independently of contrast level, and 
suffers drastically at low contrast levels. Although some 
of these machines are capable of resolving 2 mm lines at 
high contrast, they are barely able to resolve 5 mm lines 
at low contrast levels. 


Radiation Dose Per Single Scan-Slice 


Table 3 gives the radiation dose per single scan slice 
for all machines tested, and represents in each case one 
scan slice from a series of six adjacent scan slices. 


Summary of Results 


Spatial resolution at nigh contrast is excellent and 
approaches the 1 mm range on several machines. Spatial 
resolution at low contrast is significantly poorer in most 
machines and constitutes a limiting factor in perform- 
ance. 

Field uniformity and spatial linearity seem adequate 
for all machines tested. We felt it important to demon- 
strate preservation of uniformity and linearity during the 
reconstruction process. 

There are modest differences among various scanners 
in their tolerance to large contrast differences and resist- 
ance to artifact, but these are reduced to a minimum in 
several machines. However, ring artifact is very disturb- 
ing, even at minimal levels. 


Discussion 


We are confident that our results represent the best 
possible performance for each machine since we em- 
phasized parallel experimental technique for each test 
and multiple testing under various operating conditions 
for each machine. We feel that this approach is valid 
because it accords with actual use in a clinical setting. 
Performing all tests under the same operating conditions 
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would have created an artificial situation representing a 
departure from actual clinical practice. 

Experimental results for any parameter must be seen 
within the constellation of all the other operating param- 
eters at the time of testing in order to make valid 
comoarisons. In this way performance can be ranked by 
each parameter. We believe this ranking of machine 
capebility is directly translatable to clinical performance. 
For exarrple, the scanner showing the best experimenta! 
low-zontrast resolution at a given dose can also be 
expected to have the best clinical low-contrast resolution 
at tFe same dose. However, because of numerous clini- 
cal variables, it does not follow that a machine that 
resclves a 2 mm line-pair in a phantom will be able to 
resclve a 2 mm structure in a 115 kg patient. 

We emphasize that we do not believe our phantom 
mocel is in any way unique (it was designed and imple- 
merted prior to publication of the model cf the American 
Associaton of Physicists in Medicine [9)). While many 
phantom designs may be used to test one or more 
parameters, it is of primary importance that the study 
design ke consistent in execution and meet the experi- 
mental cbjectives of providing valid, unforced compari- 
sons. As noted previously, we chose to obtain the best 
results tor each test on each instrument, rather than 
foree al the instruments to operate under arbitrary 
cor diticns. 


Conclusions 


Fesul:s for individual machines tested ranged in qual- 
ity from excellent to fair (table 3), either for overall 
performance or for a particular parameter. This was 
unrelated to class since we observed widely varying 
results >n scanners within the same class (class Il scan- 
ners A. B, and H). Therefore, we conclude that although 
there rray be a theoretical advantage of one class over 
another, it seems that attention to engineering detail and 
menufacturing tolerance provides the functional limita- 
tion on performance at present. Furthermore, machine 
dedication to a particular body region does not necessar- 
ily ensure superior results for that region. Specifically. 
our study does not support the claims for superiority of 
dedicated head scanners. 

in clinical terms, the inability of most machines studied 
to reso ve at low contrast conditions means that identifi- 
cation of lesions may not be possible unless they are of 
ccnsidarable size. Thus, for clinical application, spatial 
resolution under low contrast conditions is probably the 
most mportant single parameter in comparing ma- 
chines It is in this area also that the greatest dose 
dependence is demonstrated. Overall then, spatial reso- 
lution under low contrast conditions seems to be the 
most sensitive test of machine performance. 

Our experiments demonstrate that phantom models 
provid= an inexpensive and practical means by which to 
compere CT scanner performance, thus facilitating de- 
cisions regarding selection for clinical use. Phantoms 
also p2rmit ongoing monitoring of optimal performance 
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of an in-house scanner after a baseline reference has 
been established. Further, the effect of varying one 
aspect of performance on a given CT system can be 
assessed in terms of the performance of the overall 
System. 
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CT Resolution and Diagnostic Accuracy 


ALAN L. WILLIAMS' AND VICTOR M. HAUGHTON' 


To justify CT purchases and document certificates of need, 
the clinical effectiveness of CT scanners with different cost 
and resolution must be compared. The diagnostic accuracy 
and anatomic detail in three scanners with different resolution 
were studied. Seventeen patients were studied with both a 
first or a second generation CT scanner and a third generation 
scanner. Appearance of normal and pathologic structures was 
compared. Cerebral sulci, corticomedullary discrimination, 
basal cistern vessels, and some pathologic lesions were seen 
in third generation images that were not seen in the others. 
Higher resolution scans provide significantly better anatomic 
detail and accuracy in detecting pathologic processes. 


Higher spatial and contrast resolution in general requires 
more expensive CT scanners and higher radiation dose. 
Although higher resolution in CT scanning may be as- 
sumed to permit greater diagnostic accuracy. a study of 
resolution and diagnostic accuracy has not yet been 
reported. Without such published data, the purchase of 
the more expensive CT scanners may be difficult to 
justify to a health regulatory agency. We compared 
cerebral CT anatomic detail and diagnostic accuracy in 
scanners with different resolution capabilities. 


Materials and Methods 


The scans of 17 patients who had been scanned with both a 
first (scanner A, EMI CT 1005) or second (scanner B, Ohio 
Nuclear Delta 50) generation scanner and a third generation 
scanner (scanner C, General Electric CT/T 8800) were reviewed. 
We compared the appearance of cerebral sulci, cerebral cortex 
and medulla, basal cisterns, and pathologic lesions in the two 
studies. Resolution of scanners A, B, and C was measured with 
phantoms. 

Patients were selected for examination in scanner C because 
a higher resolution scan was desired. Since scanner C was a 
prototype instrument installed in a factory, patients who re- 
quired sedation, intravencus contrast material, or nursing care 
were excluded. Scanner C was operated at maximal radio- 
graphic factors to produce the highest resolution (dose 4-6 rad/ 
examination) [1]. Scanners A and B were operated with custom- 
ary radiographic factors within a hospital (dose 1-2 rad/exami- 
nation) [2-4]. Sedation and contrast media were given as nec- 
essary. Official reports were used as the diagnostic impression 
of images from scanners A and B. However, only the unen- 
hanced scans from scanners A and B were used for comparison 
with scanner C images. 

The time interval between scanning in the different scanners 
ranged from 1 day to 5 months, but was several days in most 
patients. With one exception, none of the patients received 
treatment between scans. 

Spatial resolution was measured in each of the 3 scanners 
using an AAPM high-contrast hole-pattern phantom. Measure- 
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ments anc calculations were made by the departmental radia- 
tion physicist. 


Results 


Contrast Resolution 


High-contrast resolution of scanners A. B, and C was 
determined to be 2.0, 1.8, and 1.0 mm, respectively. 
These measurements correlate well with previously re- 
ported results [1]. 


Cerebral Sulci 


In six patients, images through the centrum semiovale 
were obtained on both scanner A or B and scanner C. 





Fig. 1 —Cerebral sulci in 13-year-old girl. A, Sulci not evident on’ 
initial scan. B, 2 weeks later. Sulci clearly demonstrated. 





Fig. 2.—Corticomedullary differentiation in 19-year-old girl with optic 
atrophy. Scanner C image (B) revealed discrimination of cortex and 
medulla not apparent on initial scan (A). Interna! capsule (large arrow- 
head); external capsule (small arrowhead). 


' Department of Radiology, Milwaukee County Medical Complex, 8700 West Wisconsin Avenue, Milwaukee, Wisconsin 53226. Address reprint 


requests to A. L. Williams. 


AJR 132:353-355, March 1979 
© 1979 American Roentgen Ray Society 


353 0361-803X/79/1323-0353 $0.00 


354 WILLIAMS AND HAUGHTON 





Fig. 3. — Basal cistern vessels in 56-year-old woman. A, Basilar artery 
not evident in initial scan. B, Basilar artery (arrow) demonstrated without 
contrast material in scanner C image. 


Fig. 4.— Basal cistern vessels 
in 13-year-old girl (same patient 
as fig. 1). Middle cerebral (ar- 
row) and posterior cerebral (ar- 
rowhead) arteries visualized 
without contrast medium in 
scanner C image. 














TABLE 1 
CT Diagnosis 

Palen ^ ScannerAerB Seam 777 
| rere! Normal Brainstem glioma 
1: re eee Hydrocephalus Brainstem glioma 
1 EE Normal Optic chiasm glioma 
M. B. s. ? Pseudotumor cerebri Pseudotumor cerebri 
T PR Thalamic glioma Thalamic glioma 
Mee CN Thalamic mass No brainstem lesion 
Se Se Aqueductal stenosis Aqueductal stenosis 
D S. ah ule a Pituitary adenoma No suprasellar extension 





Cerebral sulci were demonstrated in the scanner C 
images in all six patients, but were not visualized in any 
of these patients with scanners A or B (fig. 1). 


Cortex-Medulla Discrimination 


In the six patients with studies on scanner A or B and 
scanner C through the centrum semiovale, cortex and 
medulla were differentiated in all patients with scanner C 
scans and in only one patient with scanner A or B scans. 
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C 


Fig. 5.—Chiasmal glioma in 10-year-old girl with neurofibromatosis 
and decreased visual acuity. A and B, Initial scans interpreted as normal. 
C and D, Images from scanner C demonstrate large mass within chias- 
matic cistern. Chiasmal glioma confirmed surgically. 








Fig. 6. —Pseudotumor in 42-year-old male physician with headaches 
and memory loss. A, Initial scan shows small lateral ventricles consistent 
with pseudotumor cerebri. B, Abnormally low attenuation of white matter 
on scanner C image further supported diagnosis of pseudotumor. 


Corticomedullary discrimination in scans from scanners 
C and A is illustrated in figure 2. 


Basal Cistern Vessels 


Seven patients had CT scans on scanner C and scan- 
ner A or B that included the basal cisterns. In the scanner 
C images the basilar artery was visualized without intra- 
venous contrast media in all seven patients. In two 
patients the basilar artery was identified on scans from 
scanners A or B (figs. 3 and 4). 
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Diagnostic Accuracy 


In eight patients who were scanned with both scanner 
A or B and scanner C, a clinical diagnosis was confirmed 
by conventional diagnostic studies, by follow-up course, 
and, in some cases, by surgery or autopsy. Interpreta- 
tions of the two CT studies were compared (table 1). In 
four patients more specific interpretation was made on 
scans from scanner C than on those from A or B. For 
example, a glioma of the optic chiasm was detected in 
one patient with scans from scanner C but not from the 
other scanner (fig. 5). In two other patients, findings of 
pontine glioma were identified on the scanner C images 
but not on the scans from the other scanners. One case 
of pseudotumor was demonstrated better with scanner 
C than scanner A (fig. 6). In four patients interpretation 
of the scanner C and other (A or B) scans were the same. 


Discussion 


A rigorous study of CT diagnostic accuracy is difficult 
to design. Weaknesses of the present study are (1) 
elapsed time between Scans, (2) variable scanner quality 
control and factory maintenance; (3) lack of randomiza- 
tion of patient selection; (4) small patient sample; and (5) 
lack of double-blinding. However, these weaknesses do 
not invalidate the basic conclusion. 

Higher CT resolution improves discrimination of ana- 
tomic detail and accuracy of radiologic diagnosis. 
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Appearance of cerebral sulci, cortex and medulla, basal 
cistems, and some pathologic lesions vary from one 
scanner to another. For example, in the recognition of 
cerebral sulci, images from one scanner may disclose 
atrophy but from another scanner may appear normal. 
Improved diagnostic accuracy documented in this study 
may justify purchasing more expensive CT scanners with 
greater resolution capabilities. 
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High Dose Preoperative Irradiation of the Lower Neck and 
Supraclavicular Fossae 


R. H. SAGERMAN,! C. T. CHUNG, G. A. KING, P. DALAL, AND W. S. YU 


Preoperative irradiation of 5,000 rad in 5 weeks before total 
laryngectomy with radical neck dissection was compared for 
two groups of patients: (1) those treated to a smaller volume 
through lateral opposed fields (37 patients) and (2) those 
treated to a larger volume by adding a third field directed to 
the lower neck and supraclavicular fossae (46 patients). There 
were no significant differences in tolerance to irradiation or in 
postoperative complications. However, locoregional tumor 
control improved significantly from 63% to 90% (P — 0.02) with 
the three-field technique, and all four stomal recurrences 
were in the two-field group. Deaths from intercurrent disease 
and from distant metastases without local recurrence account 
for the failure to improve the overall survival rate. 


In 1968, a high dose (5,000 rad/5 weeks) preoperative 
irradiation program for advanced head and neck cancer 
was initiated at the State University of New York, Upstate 
Medical Center [1]. Although philosophy and surgical 
technique have remained constant, a third radiation field 
has been added to the original right and left lateral pair 
for better coverage of the lower cervical and supraclavic- 
ular nodes. This has provided interesting data different 
from that originally obtained. 

This report analyzes the differences in reactions, com- 
plication rates, survival results, and local tumor control 
rates between the groups treated either with or without 
lower neck irradiation. 


Subjects and Methods 


From 1968 to 1976, 83 patients with advanced (stage I -IV) 
cancer of the laryngopharynx entered a high dose preoperative 
irradiation protocol. All patients had histologically proven inva- 
sive squamous cell carcinoma. The 74 men and nine women 
ranged from 40 to 76 years in age (mean, 60). There were no 
significant differences in the age and sex characteristics of 
patients in the two groups. 
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Irradiation was accomplished with either a 4 MV linear accel- 
erator or a cobalt-60 teletherapy unit. A 5,000 rad tumor dose 
was delivered in 5 weeks. Before 1973, 37 patients were treated 
through equally weighted opposing right and left lateral ports 
(fig. 14) encompassing the primary lesion and a major portion 
of the cervical chain (two-field group). Since experience dem- 
onstrated good patient tolerance to the program, a matching 
lower anterior neck field (fig. 1B) was added to electively 
irracia:e the lower neck and supraclavicular fossae in the next 
46 patents (three-field group). Each field was treated daily at 
200 -ad midplane for the lateral fields and 200 rad at 3 cm depth 
for the arterior neck field. Wide field total laryngectomy with 
unilateral cr staged bilateral radical neck dissection was per- 
formed after a 4-6 week postirradiation rest period. 

The American Joint Committee Classification of 1977 [2] was 
used to reclassify each of the 83 patients (table 1). Comparison 
between the groups shows a greater percentage with a negative 
necx in the two-field group (46% vs. 2596) and a greater 
percentage with an N2-N3 neck in the three-field group (52% 
vs. 30%). 

Cf ‘he 83 patients, 72 completed the planned irradiation and 
surgery (table 2). Six of the 19 patients with a pyriform sinus 
primary cid not complete treatment. In contrast, only one or two 
patemts n each of the other categories were unable to finish. 
Of he patients in the two- and three-field groups, 84% (31/37) 
anc 89% (41/46), respectively, completed the program. Of the 
sixin the two-field group not completing treatment, one refused 
surgery, two died of intercurrent disease during the course of 
irrediaticn, and distant metastases were preoperatively detected 
in the three other patients. Five patients in the three-field group 
dic rot complete the program; two refused to undergo the 
planned surgery after completing irradiation, one died of a 
massive myocardial infarction after 1.200 rad, and distant me- 
tastases were discovered in two. 


Results 
Skin and mucosa, body weight, and systemic reactions 
were studied during irradiation. Mucosal and skin reac- 


Fig. 1.—A, Primary site and most 
anterior cervical nodes included in op- 
posing right and left lateral fields. B, 
Lower cervical and supraclavicular 
nodes treated through anterior field 
including stomal area; central shield 
not used. Field can be lengthened to 
include more mediastinum. 


Presented at the annual meeting of the American Radium Society, New Orleans April 1 978. 
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TABLE 1 
Stage at Program Entry 











2 Fleld 3 Field 
Total 
T! T2 T3 T4 T1 T2 T3 T4 
NO ——— 0 0 5 12 0 0 2 10 29 
NT aie steered 0 2 4 3 0 1 3 6 19 
N2 dione mess 0 1 0 3 1 4 1 4 14 
N3 oues E Rx 0 1 0 6 0 2 4 8 21 
TON aeriana 0 4 9 24 1 7 10 28 83 
TABLE 2 
Site of Primary Cancer 
2 Fleld 3 Fleld Total 
Primary Site ———— — —————— 
Entered Completed Entered Compteted Entered Completed 

GIONO Fenere sen qii. me 11 10 9 8 20 18 
Supraglottic ........... 15 14 29 27 44 41 
Pyriform sinus ......... 11 7 8 6 19 13 
NOI eiric recria 37 31 46 41 83 72 

TABLE 3 


tions were classified as mild in 26% (eight patlents) vs. 
1796 (seven), as moderate in 65% (20) vs. 66% (27), and 
as severe In 996 (three) vs. 17% (seven) for the two- and 
three-field groups, respectively. Weight loss averaged 
2.68 kg vs. 2.72 kg for the two groups throughout the 
course of irradiation; only one patient (from the three- 
field group) lost more than 10% of body weight. No 
unusual local or systemic reactions were encountered, 
and ail patients completed radiation therapy on sched- 
ule. 

The major surgical complication rate was 19.3% (six) 
for the two-fleld group and 14.6% (six) for the three-field 
group (table 3). Complications included one postopera- 
tive death, four fistulae, and a large hematoma in the 
two-field group, and one postoperative death and five 
fistulae in the three-field group. Minor complication 
rates were 16.1% (five) and 12.2% (five) for the two- and 
three-field groups, respectively. None of these differ- 
ences Is statistically significant. 

Of the 72 patients completing the program, 69 have 
been followed for more than two years or until death. 
Sixteen of 31 patients in the two-fleld group and 21 of 41 
in the three-fleld group are alive without evidence of 
recurrence or cancer extension (table 4). In the two-fleld 
group, 10 died with local recurrence; three of these also 
had distant metastases (table 4). One patient died of 
distant metastases with local tumor control. The remain- 
Ing three patients died of intercurrent disease without 
detectable cancer. 

In the three-field group, only four patients died with 
local recurrence, and none of these had distant metas- 
tases; seven patients with local tumor control dled of 
distant metastases. Two of these seven patients devel- 
oped extension in the mediastinum just below the lower 
anterior neck field. Eight died of intercurrent disease. 


Surgical Complication Rates 


2 Field 3 Fleld 
Complication (rs) (N41) 
No. % No. % 
Major: 
Postoperative death... 1 3.2 1 2.4 
Fistula ............... 4 12.9 5 12.2 
Othar isses 1 3.2 0 0 
TOBE sacado 6 19.3 6 14.6 
MINOT aede E eR Y 5 16.1 5 12.2 
TABLE 4 
Survival Rates 
2 Fleld 3 Fleki 
Status 
No. % No. % 
No evidence disease ....... 16* 52 21t 51 
Postoperative death ........ 1 3 1 2 
Deaths: 
Recurrence only ......... 7 22 4 10 
Recurrence plus metas- 3 10 0 0 
18808 obits (2432 x 
Distant metastases only .. 1 3 7 17 
Intercurrent disease ...... 3 10 8 20 
TOA) seiiet neama 31 100 41 100 


* One salvaged by additional radiation therapy after recurrence. 
t All 2 year survival except three patients at 22 months. 


Accordingly, local tumor contro! rates were 6396 (19/ 
30) for the two-fleld group and 90% (36/40) for the three- 
field group (P < 0.02), If postoperative deaths are ex- 
cluded. in fact, tracheal stomai recurrence was the first 
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evidence of recurrent cancer in four patients (all in the 
two-field group). 


Discussion 


This review evaluates the role of lower neck and 
supraclavicular fossae irradiation for treatment of pa- 
tients with advanced laryngopharyngeal cancer. Al- 
though the literature is replete with reports of combina- 
tions of radiotherapy and surgery for management of 
head and neck cancer, with each report advocating a 
particular irradiation dose range and volume, a host of 
variables has frustrated meaningful comparisons of re- 
sults. Fletcher [3] reported use of postoperative irradia- 
tion for advanced laryngopharyngeal cancer at M. D. 
Anderson Hospital. Different volumes are treated accord- 
ing to the primary site, the histology, and the nodal 
status. In general, the entire neck is irradiated. For those 
patients with a high risk of stomal recurrence, Schneider 
et al. [4] and Tong et al. [5] discuss the effectiveness of 
postoperative irradiation to the stoma in preventing such 
recurrence. 

In our series, irradiation and surgery were done by an 
interdisciplinary team with a unified philosophy. On the 
basis of careful observation and analysis of data gath- 
ered in the first years, the lower cervical-supraclavicular 
field was added in 1973. Surgical techniques and periop- 
erative care (1968-1976) were accomplished by the same 
group of surgeons. 

The additional volume irradiated did not engender 
unusual or marked reactions or require special nutri- 
tional programs. An almost equal proportion of the 
patients entered in the two- and three-field groups com- 
pleted the entire program. Major surgical complication 
rates were 19% vs. 15% in the two- and three-field 
groups, respectively (table 3). These results suggest that 
the additional lower neck irradiation is well tolerated, 
without increased morbidity and mortality, in a preoper- 
ative program at a level of 5,000 rad over 5 weeks. 

It was disappointing to find the survival rates equal in 
the two groups (table 4). However, local tumor control 
rate and eventual cause of death are noteworthy. The 
local tumor control rate improved from 63% (19/30) in 
the two-field group to 90% (36/40) in the three-field 
group, a statistically significant improvement (P — 0.02). 
Conversely, local failure occurred in 37% (11/30) in the 
two-field group in contrast to 10% (4/40) in the three- 
field group. All four stomal recurrences occurred in the 
two-field group and confirm other reports of the value of 
lower neck irradiation in patients at high risk of stomal 
recurrence [4, 5]. 

At 2 years, intercurrent disease without clinically de- 
monstrable cancer caused twice as many deaths in the 
three-field group (2096 vs. 10%). Also, death due to 
distant metastases was 6 times more common in the 
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three-field group (17% vs. 3%). However, the overall 
incidence of distant metastasis was nearly the same for 
the two groups among those completing the program 
(1396 vs. 1796) as well as those entering the program 
(19% vs. 20%). These figures support the effectiveness 
of combined irradiation-surgery programs in controlling 
locoregional cancer. 

Ths study may also be valuable in considering the 
addition of chemotherapy to irradiation-surgery pro- 
grams Chemotherapy may aid in (1) prevention and 
control of distant metastases; (2) increase of the locore- 
gional disease control rate; or (3) decrease of the dose 
of irradiation or the extent of surgery required to achieve 
the currently available local tumor control rate. Our data 
sugcest a metastatic disease incidence of about 20%, 
simi a: to that reported by Wang [6] and others [3, 7]. If 
the 10% local failure rate is added to this figure, we can 
look for improvement in only 30% of the patients seen. 
Unfortunately, no available evidence suggests that less 
radicel surgery or irradiation can yet be considered. 
Given the relatively small number of patients seen at any 
one institution and the fewer available for protocol 
stucies, it is likely that the benefits of adding currently 
available chemotherapeutic regimes can be determined 
only by a multinstitutional cooperative venture. 
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Sequential CT Observations of Irradiated Intracranial Germinomas 


YUICHI INOUE,’ TETSUICHI TAKEUCHI,’ MASAO TAMAKI,’ KPYOSHI NIN,? AKIRA HAKUBA,* AND 
SHURO NISHIMURA? 


Computed tomography (CT) has improved the accuracy of 
preoperative diagnosis of intracranial tumors. CT findings of 
germinoma are a mass of isodensity or of slightly increased 
density with significant, homogeneous enhancement after 
intravenous contrast injection. These findings are character- 
istic but not pathognomonic, and differential diagnosis from 
other solid tumors is not easy. Cerebrospinal fluid cytology 
and response to irradiation aid in this differential diagnosis. 
The nine cases of germinoma reported showed rapid re- 
sponse to irradiation even at small doses (600 rad), and 
complete disappearance of the mass on CT at 1,600-3,300 
rad. Other radiosensitive masses to be differentiated in the 
pineal region are pinealocytoma or pinealoblastoma. 


Objective evaluation of the effectiveness of radiation 
therapy in cerebral tumors is difficult. Computed tomog- 
raphy (CT) has proved to be accurate in evaluating 
change in tumor extent and the presence or absence of 
edema or necrosis during and after radiation 
treatment [1]. 


Subjects and Methods 


During a 13 month period, nine cases of intracranial germi- 
nomas were studied with CT before, during, and after radiation 
therapy (table 1). The seven male and two female patients were 
12-36 years old (average, 19 years). The tumors were localized 
as midline masses either in the pineal region (seven cases) or in 
the suprasellar region (two cases). The only exception was case 
7. which showed a transtentorial mass extending from the 
pineal region to the midbrain, vermis, and fourth ventricle. 

Headache was an initial complaint in eight cases. Ocular 
manifestations, such as dip opia, paralysis of upward gaze, and 
papilledema, were common. Precocious puberty was seen in 
one patient. Two cases had the classic features of "ectopic 
pinealoma" consisting of visual disturbances and diabetes in- 
sipidus. Pituitary dwarfism was seen in one of these two pa- 
tients. Cytologic study of cerebrospinal fluid in all nine patients 
showed the combination of large tumor cells and small lymph- 
oid cells characteristic of germinoma [2]. 

Ali nine patients received daily radiation treatments 5 daysa 
week with 15 MeV X-rays from a betatron or a linear accelerator 
through bilateral opposite portals. Total radiation dose to tumor 
was 4.200-5,500 rad with daily doses of 150-200 rad. As a rule, 
a dose of 2,500 rad was delivered locally with a small field; the 
remainder was delivered tc a large field that included a volume 
larger than the ventricular system. Two patients had additional 
spinal axis irradiation of 1,300-2,000 rad. 

CT scanning was performed before, during (after 2,000-2,500 
rad), and at completion of radiation therapy. Follow-up CT 
scanning was done 1,3, 6, 9, and 12 months after the end of the 
radiation therapv. CT was performed with an EMI-1000 scanner 
at 120 kV and 33 mA with 13 mm collimation. Contrast enhanced 
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scanning was done in all cases using rapid intravenous drip 
infusson of 220 ml of 30% meglumine iothalamate (Conray) in 
adults or intravenous injection of 2 ml/kg of 60% meglumine 
iotha amate Conray) in smaller patients. 


Representative Case Reports 
Case 6 


A 19-yearold man had a 5 month history of diplopia anc 
occipital headache. Upward gaze and bilateral papilledema 
were impaired, but there was no endocrine abnormality. Skull 
radicgraphv showed destruction of the dorsum sellae. No cal- 
cification was seen in the pineal region. 

Plain CT showed a mass of slightly increased density in the 
pineal regien and marked dilatation of the third and lateral 
ventricles (jig. 1A). No peritumoral low density was seen. The 
tumor enhanced homogeneously on contrast CT (EMI nos. 35- 
45) ‘fig. 1A). Ventriculoperitoneal shunt was performed and 
cerebrospinal fluid cytology demonstrated the combination of 
large tumor cells and small lymphoid cells suggesting a germi- 
noma. The patient received 3,000 rad of 15 MeV betatron x-rays 
to the third ventricle and pineal region via opposing lateral 6 x 
6 cm portais, and 2,100 rad of 15 MeV linear accelerator x-rays 
were added via opposing lateral 18 x 14 cm portals. 

CT scan at the 600 rad midline dose demonstrated significant 
reduction in tumor size (fig. 1B), and it disappeared completely 
on CT image at 2,400 rad (fig. 1C). Diplopia and upward gaze 
improved. The patient was doing well 4 months after radiation 
therapy. Cases 1-5 showed findings similar to those in this 
casa. 


Case 7 


& 35-year-old man, seen with vomiting, had had diplopia and 
a broad based gait for 4 months. Trunkal ataxia, nystagmus, 
anc bilateral abducent palsy were noted, and fundoscopic study 
shcwed atrophic discs. Emergency ventriculoperitoneal shunt 
was performed after carotid arteriography at another hospital. 
Cerebrospinal fluid cytology identified the combination of large 
tumor cells and small lymphoid cells indicative of a germinoma. 

Plain CT (figs. 2A and 2B) showed an isodense mass in the 
pireal region. The ambient cistern was asymmetric and the 
quadrigerinal cistern and the fourth ventricle were poorly seen. 
Contrast CT (figs. 2A and 2B) demonstrated an enhanced tumor 
(EMI nos. 20-40 or 45) in the posterior third ventricle extending 
into midbrain, vermis of the cerebellum, and the fourth ventri- 
cle. No peritumoral low density was shown. An unusual calcifi- 
ca ion arterior to the pineal gland was not believed to be 
hadenula’ calcification, but may have represented a teratoid 
nest in the tumor, as mentioned by Russell [3]. 

initially. 3000 rad of 15 MeV betatron x-rays were given to the 
third and fourth ventricular area via opposing lateral 7 x 5 cm 
pcrtals, followed by 2,500 rad of 15 MeV linear accelerator x- 
rays via opposing lateral 16 x 12 cm portals. The tumor 
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TABLE 1 
Case Summaries 


Case and Findings; ' Dose at Tumor 
No. Tee Symptome Tumor Size (eom em fein A Na is coros 
1.... 25,M  Diplopla, inability to Slightly high dense mass In 12 x 20 2,500 whole brain 2,500 
gaze upward, pap- pineal region (2.4 x 1.8) 12x9 3,000 cone down 
illedema, nystag- 5,500/33/46 
mus 
2.... 16,M Headache, diplopia, Same as case 1 (2.4 x 2.5) 5x5 2,500 cone down 1,600 
papilledema, ina- 14 x 18 3,000 whole brain 
bllity to gaze up- 5,500/41/54 
ward 
J.... 14,M Headache, vomiting, Same as case 1 (3.0 x 2.4) 12 x 20 4,200/24/92 2,000 
ataxia, mental con- 
fusion, papille- 
dema, left hemiple- 
gia 
4 .... 14,M Headache, diplopla, Same as case 1 (3.0 x 1.8) 7x7 2,600 cone down 2,700 
papilledema, ina- 13 x 10 2,900 whole brain 
bility to gaze up- 5,500/45/59 
ward 
5.... 13,M Headache, diplopia, Same as case 1 (1.2 x 1.8) 5x5 2,800 cone down 2,000 
papliledema, ina- 13 x 10 2,700 whole brain 
billty to gaze up- 5,500/44/64 
ward, precocious 
: puberty 
6 .... 18, M Headache, visual dis- Same as case 1 (3.5 x 2.1) 6x6 3,000 cone down 2,400 
turbance, Inability 18 x 14 2,100 whole brain 
to gaze upward, : 5,100/44/74 
papllledema 
7.... 35,M  Diplopia, difficulty Isodense mass in pineal region 7x5 3,000 cone down 3,300 
walking, nystag- (3.0 x 1.5 cm) to fourth ven- 16 x 12 2,500 whole brain 
mus, trunkal ataxia, tricle (3.0 x 3.0), abnormal 5,500/43/64 
atrophic disc calcification In tumor ante- 
rior to pineal calcification 
B ouo “lea Headache, diabetes Slightly high dense mass in su- 5x5 2,200 cone down 1,800 
insipidus, impaired prasellar area (2.6 x 2.6) 12x 8 2,300 whole brain 
visual aculty, right 4,500/37/51 
hemianopsia i 
giu ISP Pituitary dwarfism, Slightly high dense mass In 5x5 2,800 cone down 2,000 
headache, vomit- third ventricular area (2.9 x 18 x 10 2,000 whole brain 
ing, papllledema, 2.8) 4 8900/39/61 


decreased vision, 
diabetes insipidus 


Note. — Only case 8 had no decompression; all others had ventriculoperttoneal shunt. All masses enhanced on CT. 


, disappeared completely on plain and contrast CT at 3,300 rad 


(fig. 2C). Nystagmus, trunka! ataxia, and bilateral abducent | 


palsy Improved, but slight diplopia remained. The patient was 
doing well 4 months after radiation therapy. 


Case 8 


A 12-year-old girl had mild frontal headache, polydipsia, and 
polyuria for 1 month. No neurologic abnormality was found and 
optic fundi were normal. Skull radiography and plain and 
contrast CT with 8 mm collimation showed no abnorrnality (figs. 
3A and 3B). The patlent was discharged with diagnosis of 
Idiopathic diabetes insipldus. Excessive urine volume was con- 
trolled with Diabenese. 

Alter 6 months, she noted decreased vision and right hemil- 
anopsia, although she had no headache, nausea, vomiting, or 
choked disc. Plain CT (figs. 4A and 4B) demonstrated a supra- 
sellar mass of slightly increased density that was markedly 
enhanced on contrast CT (EMI nos. 23-40 or 45) (figs. 4A and 
4B). The mass In the suprasellar cistern was confirmed by 


pneumoencephalography. Cerebrospinal fluid cytology showed 
the combination of large tumor cells and small lymphoid celis 
suggestive of a germinoma. 

The suprasellar region was irradiated with 2,200 rad of 15 
MeV betatron x-rays via opposing latera! 5 x 5 cm portals and 
2,300 rad via opposing lateral 12 x 8 cm portals. Impaired visual 
acuity Improved rapidly. There was marked decrease in tumor 
size on CT scan at the 600 rad dose (fig. 4C). Plain and contrast 
CT at 1,800 rad no longer showed the tumor, and the suprasellar 
cistern was seen normally (fig. 4D). | 

Urine volume decreased somewhat; but diabetes insipidus 
persisted. The patient has done well after radiation therapy, and 
her urine volume is being controlled with oral Diabenese. 


Results 


In all cases, tumors appeared on plain CT scan as 
midiine masses of normodensity or slightly increased 
density (EMI nos. 20-25) without peritumoral low density. 
With contrast, all tumors showed significant enhance- 
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Fig. 1.— Case 6, germinoma ir pin- 
eal region. CT without (top row; and 
with (bottom row) contrast enhance- 
ment. A, Before radiation therapy, tu- 
mor is well defined area of slightly 
increased density, markedly enhanced 
by contrast material. Moderate cilata- 
tion of third and lateral ventricles. B, 
At 600 rad, tumor has significantly 
diminished; ventricles almost ncrmal. 
Tip of shunt tube in area of right 
foramen of Monro. C, At 2,400 rad, 
tumor no longer seen 


Fig. 2.—Case 7, germinoma in pin- 
eal region, vermis of cerebellum, and 
fourth ventricle. CT without (top row) 
and with (bottom row) contrast en- 
hancement. A and B, Before radiation 
therapy, tumor not well seen. Left am- 
bient, quadrigeminal cistern, and 
fourth ventricle not visualized Tumor 
markedly enhanced in pineal region 
down to fourth ventricle. Abnormal 
calcification in posterior third ventric- 
ular area. C, At 3,300 rad, large tumor 
no longer seen. 


ment (EMI nos. 35-45) of almost homogeneous density, 
with a less dense zone at the margin probably due to 
partial volume effect. 

All tumors became markedly smaller on serial CT 
scans, even at small irradiation doses, and disappeared 
entirely after 1,600-3,300 rad. Clinical improvement was 
dramatic during radiation therapy in all patients, but 
diabetes insipidus has not improved in cases 8 and 9, 
and two of nine patients still complain of slight diplopia 
at lateral gaze. Precocious puberty did not change on 
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physical examination in one patient. No sign or symptom 
of spinal or meningeal metastasis has been noted so far 
in our patients. 

Although germinomas are known to be notoriously 
malignant, some seem to smolder for years and then 
show striking acceleration [4]. To our knowledge, case 8 
is the first CT demonstration of the sudden increase in 
size of a germinoma in the literature. In a similar reported 
case, no contrast CT was performed on the initial study 


[S]. 
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Discussion 


In 1972, adopting Friedman's proposal [6], Rubinstein 
[7] classified all midline central nervous system tumors 
In one group, using the term  germinoma" regardless of 
whether they arose in the pineal region or the suprasellar 
region. The intracranial germinomas are the most com- 
mon form of growth in the region of pineal body, ac- 
counting for over 50% of all neoplasms in this area. 
DeGirolami and Schmidek [8] reported 53 tumors of the 
pineal region, of which 35 were pathologically verified: 
14 germinomas, three teratomas. three pinealocytomas, 
five pinealoblastomas, and 10 gliomas. 

Since germinomas are radiosensitive and often radio- 
curable, and surgical resection is hazardous and fre- 
quently incomplete [8, 9], surgical decompression fol- 





Fig. 3.— Case 8, suprasellar germinoma. CT with contrast enhance- 


ment. No abnormality seen. 
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lowed by radiotherapy is the acceptable primary treat- 
ment regardless of whether there is pathologic verifica- 
tion [8, 10-15]. The 5 year survival rate after irradiation 
to these tumors is reported to be 5095-809; [9, 9, 13. 16]. 
These figures include not only germinoma but also 
teratoma, choriocarcinoma. pinealocytoma, pinealo- 
blastoma, gliomas, and metastatic tumor. When germi- 
noma alone is adequately selected and irradiated, the 5 
year survival rate may be higher than 80% [13]. 

The CT findings in our series consisted of a midline 
(pineal or suprasellar) solid mass that was isodense or of 
slightly increased density on plain CT and that enhanced 
in a homogeneous manner with contrast. We believe 
these findings combined with a rapid response to radia- 
tion therapy are virtually diagnostic of germinoma. The 
radiosensitive tumors to be differentiated are pinealocy- 
toma and pinealoblastoma in the pineal region and the 
rare lymphoma or reticulum cell sarcoma in the supra- 
sellar region [7]. Cerebrospinal fluid cytology may aid 
differential diagnosis. Takeuchi et al. [2] described a 
characteristic cerebrospinal fluid cytologic finding in 
suprasellar germinomas consisting of the combination 
of large tumor cells and small lymphoid cells. These 
authors conclude that cerebrospinal fluid cytologic ex- 
amination should be performed whenever a germinoma 
IS suspected on clinical or radiologic grounds. When the 
cerebrospinal fluid cytology shows the characteristic 
pattern, the patient should be irradiated without surgery 
[2]. 

In children, suprasellar germinomas exhibit a distinct 
clinical triad of diabetes insipidus, hemianopsia, and 
hypopituitarism. Rapid response to radiation therapy 





Fig. 4.— Case 8, suprasellar germinoma 6 months after fig. 3. CT without (top row) and with (bottom row) contrast enhancement. A and B, 
Suprasellar cistern filled by mass of slightly increased density impinging into floor of third ventricle. Mass homogeneously enhanced. C, During 
radiation therapy at 600 rad, tumor significantly diminished. D, During radiation therapy at 1,800 rad, suprasellar mass disappeared and suprasellar 


cistern clearly visualized. 
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documented by serial CT scanning and positive cerebro- 
spinal fluid cytology reasonably establishes the diagno- 
sis of germinoma. The most difficult diagnostic differen- 
tiation is between germinoma and lymphoma or reticu- 
lum cell sarcoma because (1) the latter are very rare but 
can selectively involve the hypothalamus and the neuro- 
hypophysis [7]; (2), the latter are not clearly separated 
from a germinoma by cerebrospinal fluid cytology (J. 
Yamashita, neurosurgery, Kyoto University, personal 
communication); and (3) the latter are radiosensitive. 

Germinomas in our series disappeared on follow-up 
CT scans at the 1,600-3.300 rad dose. If the serial CT 
scans had been at closer ntervals, such as each 500 rad, 
we assume that the tumor might have become invisible 
at less than 2,000-2,500 rads. 

We emphasize that traditionally recommended doses 
of 4,500-5,500 rad to this kind of tumor [B, 11, 12, 14, 15, 
17, 18] should not be changed on the basis of our study, 
because complete disappearance of a tumor shadow on 
CT scans does not necessarily indicate the complete 
disappearance of microscopic tumor cells. There are 
reports of recurrent germinomas after apparently ade- 
quate irradiation [13, 16, 17]. 
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Erratum 
In the January issue of the AJR, the article by Dunnick 
et al. (AJR 132:1-6, 1979) contains an error. In the first 


paragraph of the Discussion (p. 5), Ebstein-Barr should 
be Epstein-Barr. 





CT Metrizamide Myelography for Intraspinal and Paraspinal Neoplasms 
in Infants and Children 


I. MARGARETA RESJO,': ? DEREK C. HARWOOD-NASH,' CHARLES R. FITZ,! AND SYLVESTER CHUANG! 


Computed tomographic (CT) metrizamide myelography is 
an accurate and satisfactory method for examining the spinal 
cord in infants and children with suspected intraspinal neo- 
plasms. It was performed in 13 infants and children and in one 
adult with intra- and paraspinal neoplasms. CT metrizamide 
myelography in paraspinal masses provides the total geog- 
raphy of the mass; that is, possible intraspinal extension, as 
well as the paraspinal portion itself. As such, it is superior to 
conventional myelography. 


Until recently, radiologic diagnosis of intraspinal neo- 
plasms and intraspinal extension of paraspinal neo- 
plasms was always made by conventional myelography, 
tomography, and plain radiography. However, in the past 
few years several authors [1-5] have reported on the use 
of CT in diagnosing lesions of the spinal cord and spinal 
canal. With CT it has been possible to outline intra- and 
paraspinal lesions before and after enhancement with 
intravenous contrast material [6-8]. Both the normal and 
abnormal cord is exquisitely outlined by intrathecal me- 
trizamide [9-13], as is its relationship to paraspinal 
masses and vertebral bony abnormalities. 

During the past 2 years, we performed CT metrizamide 
myelography on 84 patients to diagnose possible para- 
spinal and intraspinal abnormalities, including intra- and 
paraspinal neoplasms. 


Subjects and Methods 


All scans were performed with an Ohio-Nuclear Delta Scanner 
with a matrix of 256 x 256 124 kV, 34 mA, 2-2.5 min scanning 
time, and 20-40 cm circle size. 

The level of the scanning area was chosen from a preliminary 
plain film with a radiopaque ruler (fig. 1). The ruler was then 
placed beside the patient on the scanning table and the starting 
level marked on the patient. Each level of the CT images was 
calculated from the plain film. The patients were positioned 
either supine or prone. A detailed description of the CT metri- 
zamide myelography technique was reported earlier [12]. 

Traditionally, metrizamide myelography under general anes- 
thesia precedes CT, but recently we have been performing CT 
myelography alone. Myelography was performed as described 
by Barry et al. [14]. When CT myelography is the only examina- 
tion, a small amount of 170 mg/100 ml metrizamide is injected 
into the subarachnoid space through a lumbar puncture under 
local anesthesia. The smaller children are sedated with Nembu- 
tal [15], while older, more cooperative children are examined 
without sedation or general anesthesia. 

Of the 14 patients with intra- and/or paraspinal neoplasms we 
examined, one was less than 6 months old, two were between 6 
months and 1 year, three were 1-2 years, seven were 6-14 years, 
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and one was adult. Half the patients were male and half female. 
The types of neoplasms in the 14 patients were three primarily 
intramedullary or filum neoplasms, seven neuroblastomas, one 
gangloneuroma, one sarcoma, and metastases from a medul- 
loblastoma in one and from a pterygoid fossa sarcoma in 
another. 


Results 


Three patients had a primary intramedullary/filum neo- 
plasm. In the first of these, with back pain and meningis- 
mus, lumbar puncture revealed subarachnoid hemor- 
rhage. Both metrizamide myelography (fig. 2A) and CT 
metr zamide myelography (fig. 2B) showed a large mass 
les on at the tip of the conus. CT myelography enabled 
us tc separate two compartments of the mass (fig. 2C): 
the smaller one above and going partly alongside the 
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Fig. 1.— Marker technique. Preliminary plain film with radiopaque 
cent meter ruler; also paraspinal mass. 
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Fig. 2.—Ependymoma. A, Large intradural mass in lower lumbar area. B, Large intradural 
ependymoma at L5. C, At 1.3 cm above B, small mass, hematoma (open arrow), and large mass, 
ependymoma of filum (closed arrow). 





E 





enlarged. 


main mass. The Hounsfield numbers of the smaller part 
were almost twice as high as for the main mass, suggest- 
ing it might be a hematoma. Operation confirmed a 
hematoma at the upper part of the mass: histology 
proved ependymoma of the filum. 

In another patient, a 14-year-old boy with both motor 
and sensory deficits of the right foot, metrizamide mye- 


Fig. 3.—Intramedullary neoplasm. A, Pathologic widening of conus. B, Widened and rounded 
conus and emerging lumbar roots. C, At 1.3 cm below B, tip of conus (arrow) pathologically 


lography (fig. 3A) and CT myelography (figs. 3B and 3C) 
revealed a mass in the conus. There was no dysraphism, 
and radiographic diagnosis was a true neoplasm of the 
conus. No operative proof is available because his par- 
ents refused operation, but his clinical status has de- 
teriorated since examination. 

In the third patient, an adult with a cervical astrocy- 
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Fig. 4.—Intramedullary astrocytoma. At C4, ir- 
regular, markedly compressed subarachnoid space 
containing metrizamide (arrows) due to nodular 
intramedullary neoplasm. 





Fig. 5.—Neuroblastoma in mediastinum. Cord and dural 
sac disolaced to right, left intervertebral foramen widened 
(arrow). and large mediastinal mass with mottled calcifica- 
tions. 





Fig. 6.—Neuroblastoma in retroperitoneum. A, Conus (open arrow) and irregular contrast 
defect at L2 (closed arrow) suggest intraarachnoidal mass. Dural sac displaced due to extradural, 
intraspinal extension of neuroblastoma. B, At lower part of the conus (arrow). Dural sac displaced 


A to left, mass invaginated into dural sac, and extradural space increased due to mass. C, At 1.3 cm 





toma, pantopaque myelography in another hospital 
showed total block at T3, suggesting an intramedullary 
lesion. Metrizamide myelography showed a similar 
block, but at CT myelography a very low concentration 
of contrast material in the cervical area outlined a nodu- 
lar mass in an enlarged cervical cord (fig. 4). The Houns- 
field numbers within this part of the cord varied from 16 
to 60 or 70. No intravenous enhancement was per- 
formed. However, the varying Hounsfield numbers and 


below B, irregular, nodular appearance of cauda equina (arrow) suggests intraarachnoidal mass, 
and displacement of dural sac to eft. 


the irregular outlining suggested a partly necrotic intra- 
medullary neoplasm, which was proved at operation to 
be a partly necrotic astrocytoma. 

Seven patients had a neuroblastoma and one had a 
canglioneuroma in the mediastinum. In four patients, the 
neuroblastoma was in the posterior mediastinum, and in 
taree, in the retroperitoneal space in the abdomen/pel- 
wis. Tne tumor was new in seven patients and a recur- 
rence in one. 
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Fig. 7.—Retroperitoneal neuroblastoma. A, Right border of dural sac is straight (arrows) and 
root sleeves not filling as well as on left. B, Root sleeves on both sides filled (arrows) and sac is 
midline. C, Calcifications in big neuroblastoma (closed arrows). (Open arrows indicate catheter 


in urinary bladder). 






tuberosity. 


In two of the patients, CT myelography showed exten- 
sion into the spinal canal, one in the thoracic (fig. 5) and 
the other in the lumbar area. In both. this extension was 
proven at operation. In the patient with extension into 
the lumbar spinal canal, myelography (fig. 6A) and CT 
myelography (figs. 6B and 6C) suggested both extra- and 
intradural involvement, but at operation only extradural 





Fig. 8.—Sarcoma of pelvis. A, Dural sac markedly displaced and compressed from L5 into 
sacrum. B, Dural sac (arrow) with both low concentration of metrizamide and remaining panto- 
paque displaced to left. C, Extensive destruction of sacrum, right sacroiliac joint, and right ischial 


extension was found. The intradural defect is believed to 
be edema of the filum and lumbar sacral roots related to 
the extradural mass. In five of these eight patients, no 
involvement of the spinal canal was seen. However, in 
one myelography was equivocal with an unusual straight 
right border of the lower part of the dural sac and poor 
filling of the sacral root sleeves (fig. 7A). CT myelography 
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Fig. 9.—Metastases. Cord and dural sac 
normal. Extensive sclerotic and lytic metas- 
tases (arrows) to vertebrae. 
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showed a normal dural sac even in the lower part (figs. 
7B and 7C). 

In the remaining child with previous operative removal 
of an intraspinal, extradural part of the neuroblastonia 
from the lumbar area, subsequent myelography and CT 
myelography showed irregularities of the dural sac. It 
was impossible to differentiate between tumor recur- 
rence into the spinal canal and postoperative changes. 
At operation no extension into the spinal canal was 
found. 

One patient had an undifferentiated sarcoma of the 
sacrum. Plain radiography of the pelvis and lumbosacral 
spine was normal and initial myelography showed only 
minor displacement of the lower part of the dural sac, 
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Fig. 10. — Metastases. A, Several rounded contrast defects due to intraarachnoidal metastases 
and total block at L2. B, Irrecu!ar filling defect and distorted appearance of cauda equina (arrows). 
C, Norma’ cauda equina (arrew for comparison. 


mistakenly considered normal. Myelography 2 months 
later revealed a more marked displacement of the dural 
sac ard increased width of the extradural space (fig. 8A). 
CT myelography showed displacement of the sac (fig. 
8B . but also a massive destruction of the sacrum and 
r gat sacroiliac joint (fig. 8C), findings that were impos- 
sible to see on plain films, but distinguishable on con- 
venticnal tomography of the pelvis. If routine myelogra- 
chy is performed (as in figs. 7A and 8A) decubitus views 
are an essential addition to prone and supine views. 
Two children had metastases, one from a medulloblas- 
torna and the other from a pterygoid fossa sarcoma. The 
patiemt treated for postfossa medulloblastoma had ex- 
tensive metastases to all vertebrae and other bones. 


372 


Some weakness in the right leg and sensory loss with 
the level at L2 were the indications for myelography. 
Both myelography and CT myelography (fig. 9) showed a 
normal cord and dural sac. 

The other patient with sarcoma had a total block to the 
metrizamide at L2, both on myelography and CT myelog- 
raphy. There were irregular filling defects inside the 
lower lumbar dural sac due to metastases, obvious on 
myelography (fig. 10A) and CT myelography (fig. 10B), 
that appeared quite different from normal cauda equina 
(fig. 10C). 


Discussion 


We believe diagnostic accuracy of CT metrizamide 
myelography for intraspinal neoplasms is equal to con- 
ventional myelography. CT myelography more accu rately 
demonstrates the total extension of the paraspinal neo- 
plasm inside and outside the spinal canal, and bony 
destruction and eventual calcifications within the tumor. 
than do other diagnostic methods. While CT itself adds 
little to the histologic diagnosis of neuroblastomas and 
ganglioneuromas [16], CT metrizamide myelography 
gives information on the possible intraspinal extension 
and the total geography of the tumor on the same 
examination. For any paraspinal mass lesion, it is our 
policy to perform a preliminary myelography prior to 
thoracotomy or laparotomy in order to detect possible 
intraspinal extension [17]. This is performed even after a 
negative neurologic examination. If intraspinal extension 
is detected, decompressive laminectomy must be per- 
formed before thoracotomy, laparotomy, or even irradia- 
tion to prevent inadvertent bleeding or increasing mass 
effect within an intact spinal canal. 

As reported by Reilly [16], unique information regard- 
ing pelvic neoplasms, such as osteogenic sarcomas, can 
be provided by CT, and we believe that any patient with 
suspected bony neoplasms of the spine or pelvis and 
peripheral neurologic signs should have plain radiogra- 
phy and CT metrizamide myelography as the primary 
examinations to detect possible intraspinal extension. 
We now perform CT myelography on all bony neoplasms 
of the spine or pelvis regardless of the presence or 
absence of peripheral and neurologic signs. We believe 
CT myelography is as good as standard myelography in 
investigating metastatic neoplasms with suspected intra- 
spinal involvement, and it also gives more complete 
information concerning associated bony and paraspinal 
lesions at the same examination. 

CT myelography can be performed without general 
anesthesia in most children; it requires only a small dose 
of intrathecal metrizamide, and thereby probably re- 
duces the potential side effects of this contrast agent. 
The need for other radiographic diagnostic procedures. 
such as tomography and conventional myelography, is 
virtually eliminated thus the total diagnostic procedure 


RESJÓ ET AL. 


AJR:132, March 1979 


is more efficient, economical, and subjects the patient to 
less radiation exposure. 
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Radiographic Changes of the Skull in Sickle Cell Anemia 


JENO |. SEBES' AND L. W. DIGGS* 


Skull radiographs of 194 patients from 4 months to 55 years 
old with sickle cell anemia revealed porous decreased bone 
density in 25%, widening of diploé associated with a relative 
decrease in the width of the outer table in 2296, and vertical 
“hair-on-end” striations in 5%. The youngest patient with 
vertical striations was 5 years old and the oldest was 39. 
Serial examinations in 60 patients revealed no decrease of 
the skull width nor disappearance of the striations with age. 


Interest in skull and other bone lesions associated with 
severe anemia was stimulated in 1925 when Cooley and 
Lee [1] described striking radiographic abnormalities in 
the bones of children with the disease then known as 
"Mediterrranean anemia’ and later identified as 
“Cooley's anemia and “thalassemia major. The calvar- 
ial lesions described included widened diploe, thinning 
of external table, increased radiolucency, and vertical 
trabecular striations. 

Cooley et al. [2, 3] later reported similar but less 
striking lesions in patients with sickle cell anemia. Since 
that time, there have been numerous reports of radio- 
graphic abnormalities and anatomic lesions in the skulls 
of patients with sickle cell hemoglobinopathies (table 1). 
Many of these are reports of a few interesting cases or 
small series of cases. They usually depict the more 
striking and unusual manifestations without furnishing 
information concerning the incidence of the various 
types of lesions, the age of the patient when the lesion 
was first manifest, or the changes that occur in the 
appearance of the lesions with age. 

The most noteworthy coverage of the radiographic 
features of sickle cell anemia and related hemoglobin- 
opathies is found ina monograph by Reynolds [4]. Other 
selected reports of radiographic abnormalities in bones 
are listed [5-11]. Anatomic lesions in the skull and other 
bones were reported by Diggs [12, 13]. 

Reported here are information about the skull afforded 
by a study of 194 patients with classical sickle cell 
anemia, the incidence of various abnormalities, and the 
evolution and progression of lesions with advancing age. 


Subjects and Methods 


Radiographic manifestations in bones and in other organs 
were studied as part of a long-term investigation of the natural 
history of sickle cell hemoglobinopathies. Patients seen at 
University of Tennessee Sickle Cell Center for any symptoms 
had a bone survey that was repeated at 5 year intervals, if 
possible. Before 1954, diagnosis of sickle cell anemia was 
established by classic clinical manifestations of a chronic, 
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regererative hemolytic anemia and recurrent painful crises 
togetrer with sickle erythrocytes in air-exposed blood smears 
and n sealed moist preparations of blood. In later years, 
diagrosis of sickle cell anemia was confirmed by additional 
tests. including sodium metabisulfite moist preparation, tube 
solubility tests, electrophoretic mobility of hemoglobin, and 
concentrations of fetal hemoglobin, hemoglobin F, and hemo- 
globin Ao. 

Hemoglobin SS patients studied totaled 194 (101 male and 93 
fema e) and ranged from 4 months to 55 years old. Of the 194 
patients, 134 had a single skull examination, 40 had two, 12 had 
three, and eight had four or more. The follow-up period of the 
60 petients with more than one skull examination was 9 months 
to 12 years, (mean follow-up, 9.2 years). Routine skull exami- 
nation included anteroposterior and lateral views. 

Paients with the sickle cell trait (Hb AS), hemoglobin SC 
diseese. sickle cell thalassemia, and other heterozygous S 
hemoglobinopathies were excluded from this study. 


Results 


Latera! views of the skull were evaluated for alterations 
in density and texture, expansion of the diploé, and the 
"har-on-end' sign. The most frequent finding was a 
suble change in texture of the frontal and parietal 
bones. Descriptively, it was a nonhomogenous, or "gran- 
ular," decrease in bone density, and was present in 48 
(25%) patients with sickle cell anemia. Because of the 
variable criteria for radiographically diagnosing osteo- 
porosis, only the most severe changes of granularity 
were interpreted as positive for this study (fig. 1). The 
granular porous appearance of the skull was observed 
before expansion of the diploe occurred. Even with 
severe increased overall lucency, the inner table was 
distinct in all patients, the diploé revealed variable ex- 
tens of granularity, and the outer table became progres- 
sively less distinct. Granularity was not observed in 
pat ents younger than 1 year. 

Measurement of diploetic expansion was by the pro- 
cecure used by Reynolds [4]. Total calvarial thickness, 
as well as the expansion of the diploe and the inner and 
outer tables, was measured on the lateral view of the 
skull with a caliper in the frontal and parietal bones at 
points of greatest diameter. The diploé was considered 
abrormally expanded when the diploetic width was at 
least 2.5 times greater than the combined measurement 
of the inner and outer tables. The width of the diploe in 
normal patients is considered less than 2.3 times the 
wicth of the bony tables [4]. Diploetic expansion was 
noted in 42 (22%) sickle cell disease patients. In 28 of 60 
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TABLE 1 
Literature Summary 








ProminentDiploe Radial Striations 











Reference No. Casas Thickening of Calvarium (“hair-on-end’’) 

No % No % 
[4] ...... 32 16 50 or T 
= 30 4 12 1 3.3 
IB aes 30 7 23.5 2 6.7 
[9] ...... 26 Us ed e ce 
POE MM 49 "Ju 4 8.1 
[11] ..... 58 27 46.6 1 1.7 
[15] ..... 124 20 16.0 7 6 
[19] ..... 180 Se mE 5 27 
[20] ..... 21 13 61.9 














Fig. 1.—Coarsely granular appearance and diploeic widening of 
frontal and parietal bones in 10-year-old patient with sickle cell disease. 


patients with multiple skull films, diploetic expansion 
occurred initially in the frontal area, followed later by 
expansion in the parietal area. Moreover, frontal expan- 
Sion occurred first in all of the four patients who had 
more than one skull film before age 50. In the six patients 
1 year old or less, frontal diploetic width was 7-12 mm 
compared to 5-9 mm for the greatest parietal diploetic 
width. In the 2-5 year age group, expansion of the 
Parietal diploé became more prominent, and in the 6-12 
year age group, parietal expansion surpassed the width 
of the diploé in the frontal bone (fig. 2). Parietal widening 
became progressively more prominent during the pa- 
tients’ second and third decades of life (fig. 3). In 
contrast to a previous report [14], the occipital diploé 
was not expanded in any of our 194 patients and no 
regression of the diploetic expansion was observed. 
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Fig. 2.— Progression of diploetic widening with age 
in frontal and parietal bones. 


The classical "hair-on-end' sign was diagnosed only 
when definite long thin spicules were observed (fig. 4). It 
was present in 10 (596) patients. Once present, this 
lesion persisted without regression in any patients ob- 
served from 2'/2 months to 22 years. There was no 
correlation between the prominence of this finding and 
the clinical course of the disease, nor was there a 
consistent relationship connecting onset, progression, 
and the severity of the anemia. Previously reported 
regression of calvarial changes with regression of scle- 
rosis and widening were not observed in any patients in 
this study. 

One patient with homozygous disease showed multiple 
discreet radiolucent lesions with distinct margins (fig. 5) 
resembling those seen in multiple myeloma. Repeated 
medical evaluations did not demonstrate any clinical or 
laboratory evidence of myeloma or metastatic disease. 
At autopsy, the multiple lytic areas proved to be islands 
of hyperplastic red marrow surrounded by fibrosis. 


Discussion 


Pathologic changes leading to abnormal radiographic 
appearance of bones in sickle cell anemia have been 
studied and are well described [4, 15-22]. Like the 
changes in axial and appendicular skeletons. skull ab- 
normalities are produced by cellular hyperplasia, circu- 
latory factors, or a combination of the two. The lesions, 
caused by red marrow hyperplasia, such as expansion of 
diploé, thinning of the outer table, progressive increase 
in the granular appearance of the skull, and vertical 
trabeculations (‘‘hair-on-end’’), are nonspecific and have 
been described by early investigators in thalassemia 
major, hereditary spherocytosis, and in iron deficiency 
anemia [23-26]. Circulatory factors, such as stasis and 
small vessel occlusions, result in patchy or diffuse opac- 
ity with gradual vault widening. The rare findings of 
distinct multiple radiolucent lesions amid diffusely scle- 
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armia patient. A, At 1 year old, expansion of diploé begins in the 


Fig. 3.—30 year progression of calvarial changes in male homozygous sickle cel 
false "hair-on-end' sign appears. 


posterior frontal area and is definitely identifiable. B, At age 2 expansion is promimen At ages 23 (C) and 30 (D), 





they become wide, more sclerotic and distinct. Areas 
ent resembling “doughnut” lesions. Occipital bone is not 


Fig. 4.— Classical "hair-on-end effect. A, At age 15, long, thin vertical spict les. E At age 31, 
of sclerosis in frontal and anterior parietal areas have distinct lucent central compon 


expanded 
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Fig. 5. — Multiple lytic lesions in 41-year-old sickle cell anemia patient 
with no clinical or laboratory evidence of myeloma. 


rotic bone represent residual islands of hyperplastic red 
marrow rather than areas of calvarial infarction. 

The granular appearance of the skull. which is usually 
misinterpreted as osteoporosis, results from increased 
red marrow volume, rather than removal of already 
present mineral. Granularity appears in the skull before 
widening of the diploé and vertical striations occur. 

Our findings indicate that definite diploetic expansion 
can be seen before age 2 years. Four of the six patients 
having skull films at or before age 1 year showed definite 
expansion. Furthermore, in four of the six skulls, frontal 
rather than parietal expansion occurred first. Our find- 
ings do not support previous reports [6, 11, 27] indicat- 
ing that expansion of the skull occurs most often after 
age 5 and usually involves the parietal region. In the 2-5- 
year-old group, seven of 18 skulls showed distinct cal- 
varial expansion first in the frontal bone. Between ages 
6 and 12, expansion of the diploé progressed posteriorly 
to involve the parietal areas but sparing the occipital 
bone. 

The previously reported wide range incidences of 
diploetic expansion, 1296 to 61 9%, result from the 
variable criteria used for evaluation. Objective measure- 
ment of calvarial thickness had not been carried out by 
most investigators. In our study, diploetic expansion was 
established only if the width of the diploé was greater 
than 2.5 times the combined thickness of the inner and 
outer tables. 

The "hair-on-end' effect seen in 5% of our patients 
corresponds to the incidence in previous studies. recon- 
firming the rarity and nonspecificity of this finding. This 
has been exaggerated in the early literature on sickle cell 
disease, mostly because of its rather spectacular radio- 
graphic appearance. The true "hair-on-end" sign (figs. 
3A and 3B) demonstrates thin long spicules extending 
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through the entire width of the cranial vault, while in the 
false "hair-on-end" sign (figs. 2C and 2D), the vertical 
striations are not distinct and do not extend to the inner 
table. 

While much has been written about long bone infarc- 
tion, little is known about calvarial infarction [28]. No 
anatomic or pathologic studies concerning calvarial in- 
farction are available in the literature. Areas of sclerosis, 
as well as marginated lucencies, are referred to as 
infarction. 

Other reports of single [29] and multiple [30] calvarial 
lesions with a ringlike appearance have been referred to 
as "doughnut lesions." These lucent areas with a scle- 
rotic rim were not associated with anemia or skeletal 
abnormalities, and were presumed to be areas of fibro- 
sis. However, even on the basis of the histologic pattern 
of the biopsied lesion, no definite diagnosis of calvarial 
infarction could be made. In patients with sickle cell 
anemia, the areas of lucencies in the skull probably 
represent residual sites of active red marrow rather than 
infarction, as demonstrated by the autopsy findings in 
the last case described in this report. 
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Radiography of Glycogen Storage Diseases 


JOHN H. MILLER,’ PHILIP STANLEY, AND GARY F. GATES 


Sixty-three patients with glycogen storage disease were 
evaluated. Findings on plain film examinations, excretory 
urography, barium gastrointestinal studies, ultrasonography, 
and angiography were categorized by type of glycogen stor- 
age disease. In type | findings include hepatomegaly with 
hepatic dysfunction, renomegaly with an increased incidence 
of renal calculi, and osteopenia with various associated os- 
seous abnormalities. These changes were less pronounced in 
types Ill, IV, and VI. Type Il displayed either cardiac or 
skeletal muscle glycogen deposition. Correlation with post- 
mortem examination in 14 individuals is given. 


Glycogen storage diseases are autosomally recessive 
genetic disorders of carbohydrate metabolism catego- 
rized into six groups on the basis of the specific enzy- 
matic defect (table 1). Glucose absorption is normal in 
all types and its storage as glycogen is normal in all but 
types Ill and VI. However, the various enzymatic defects 
in all types of glycogen storage disease result in faulty 
glycogenolysis. Anerobic pathways of carbohydrate me- 
tabolism are used, resulting in chronic ketoacidosis. 
These diseases, present at birth, may not be detected 
until late childhood [1. 2]. 

Glycogen storage disease |, the most frequent type, is 
seen in early infancy as a "failure to thrive," as repeated 
episodes of hypoglycemia with seizures, or as severe 
metabolic acidosis. Hepatomegaly, present at birth, is 
due to glycogen accumulation within hepatocytes, plus 
fatty metamorphosis that is often qualitatively greater in 
magnitude than the former. Glycogen deposition within 
the proximal convoluted tubules results in a progressive 
nephromegaly [1-3]. 

Patients with type II glycogen storage disease usually 
have marked cardiomegaly and cardiac failure within 
their first year of life that often result in death. Occasion- 
ally, a patient with type Il has only skeletal muscle 
hypotonia without cardiac disease, for which prognosis 
is much better [1, 4]. 

Patients with type Ill have many features of type |, but 
have a less severe clinical course that may regress at 
puberty. The liver may be enlarged or may return toward 
normal size. Splenomegaly is seen, but renal enlarge- 
ment is not [1]. Type IV is very rare, with death occurring 
in early childhood due to hepatic cirrhosis, which may 
result from a "foreign body reaction" to the abnormal 
liver glycogen (table 1) [1]. Type V is limited exclusively 
to skeletal muscle and restricts physical activity. Type VI 
disease shares many features with type |, but seems to 
be milder [1]. 

The purpose of this study was to categorize and define 
radiographic findings in glycogen storage diseases and 
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to determine if the specific enzymatic defect could be 
identified by radiographic findings. 


Subjects and Methods 


Since 1952, 63 patients with glycogen storage disease have 
been examined in the Childrens Hospital of Los Angeles radiol- 
ogy department. On the basis of specific enzymatic defect, 33 
were-categcrized as glycogen storage disease type |, six as type 
Il. six as type Ill, two as type IV. five as type VI, and 11 were 
unspecified Ages ranged from less than 1 year to 31 years 
old. The longest follow-up has been 26 years. There were 40 
male and 23 female patients. Initial diagnoses were based on 
typical clinical features, plus either identification of a sibling 
with proven glycogen storage disease or a liver enzyme assay. 
Histopathologic diagnoses were established in 50 patients; 
postmorterr correlations obtained in 14. Films were available in 
50 cases. Tae data on the remaining 13 were from microfilmed 
records. The majority of these cases were not specified as to 
type of disease. 

Nearly all patients had chest and abdominal radiography. 
Bone age ceterminations were performed on 47 patients using 
the standards of Greulich and Pyle [5]. Radiographic skeletal 
survey was performed in 24 individuals; excretory urography in 
38. Upper castrointestinal barium examinations were performed 
in 22 patients, while eight had barium enemas. Dynamic and 
static hepetic scintigraphy were performed in 22 patients and 
ultrasonography in seven. Angiocardiography was performed in 
three patients and selective celiac angiography in one. 


Results 


Hepatomegaly (fig. 1). assessed by extension of the 
liver well 5elow the costal margins, was almost uniformly 
evident im every type of glycogen storage disease (table 
2). Frequently, the liver extended to the iliac crest. 
Hepatic scintigraphy with esmTc sulfur colloid (fig. 2A) 
revealed hepatomegaly in all types (table 3). All were well 
outside 2 standard deviations, and the majority were 
outside é standard deviations for the mean for overall 
liver heicht established by Holder et al. [6]. All patients 
had diminished hepatic uptake of radiocolloid. Focal 
defects were observed in seven patients with type l. 
Dynamic scintigraphy was abnormal in five cases (table 
3) and sowed hypervascularity of regions later repre- 
sented as focal defects on static scintigrams. All patients 
had an increased splenic accumulation of radiocolloid 
compared with the liver uptake. Bone marrow accumu- 
lation of the tracer occurred in six patients with type |. 
An enlarged right renal impression was observed on the 
posterior view of the hepatic scintigram in 11 individuals. 

Ultrasonic examination revealed hepatomegaly in all 
individuals. Maximum height and width measurements 
of liver size at the right midclavicular line at the costal 
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TABLE 1 
Glycogen Storage Diseases 











Type Enzyme Defect 









































Target Organ Glycogen Structure Eponymic Name Suggested Clinical Name 
; oe Glucose 6-phospha- Liver, kidney, small Normal Gierke's disease Glucose 6-phosphatase 
tase intestine deficiency hepato- 
renal glycogenosis 
Basoiie:zs Alpha-1, 4-glucosidase Generalized: in- Normal Pompe's disease Alpha-1, 4-glucosidase 
(acid maltase) cludes central deficiency general- 
nervous system, ized glycogenosis 
leukocytes, heart 
| NP Amylo-1, 6-glucosidase Liver, heart, muscle, Abnormal; outer  Cori's (Forbes ) Debrancher deficiency 
(debrancher) leukocytes chains missing disease limit dextrinosis 
or very short 
B ET Amylo-1,4-1,6-trans- Liver, probably other Abnormal; very Andersen's dis- Brancher deficiency 
glucosidase organs long inner and ease amylopectinosis 
(brancher) outer un- 
branched 
chains 
N usd cere das Muscle glycogen phos- Skeletal muscle Normal McArdle's dis- Myophosphorylase defi- 
phorylase ease ciency glycogenosis 
WE oacreskis Liver glycogen phos- Liver, leukocytes Normal Hers disease Hepatophosphorylase 
phorylase deficiency glycogeno- 
n SİS 
TABLE 2 
Nonosseous Radiographic Abnormalities in Glycogen Storage 
Disease 
Disease Type 
Abnormality 
| Il IV VI 
Hepatomegaly .............. 27/28 5/6 2/2 5/5 
Splenomegaly .............. 8/28 2/6 1/2 2/5 
Renomegaly ................ 17/25 0/6 0/1 0/5 
Renal calculi ............... 5/25 0/6 0/2 0/5 
Ca++ urate.............. 4 0 0 0 
Une acid ae 1 0 0 0 
Secondary obstructive uro- 
DEB easet esses Scan cci 2 0 0 0 
Hiatal hernia................ 3/10 0/2 0/2 0/2 
Reflux esophagitis ........ 1 0 0 0 
Gastrostomy................ 2/10 0/2 0/2 0/2 





Note. — Ratios represent numbers of individuals with positive findings to number of 
individuals examined. Types Il and V do not affect abdominal viscera 


Percutaneous selective celiac angiography revealed a 
circumferential vascular supply with centrally penetrat- 
ing parallel vessels and delayed dense tumor blush sug- 
gesting a hepatic cell adenoma, which was later 
confirmed by open biopsy [7]. 

Splenomegaly, though less frequently observed, was 
present in types |, Ill, IV, and VI (table 2). In all types 
examined by scintigraphy (table 3), the Spleen was in- 
creased in overall size. 





Fig. 1.—3'/z- year-old girl with type | disease. Renomegaly and hepa- 
tosplenomegaly. 


margin were compared to measurements obtained in 
similar planes by scintigraphy; in all individuals the val- 
ues from both procedures corresponded to within 1 
cm. Characteristically, the liver showed a densely reflec- 
tive parenchyma (fig. 2B). In three of four individuals, 
additional ultrasonography confirmed scintigraphic 
voids. 

One patient with type | disease had a large hepatic 
mass on hepatic scintigraphy and ultrasonography. 


Nephromegaly, assessed when renal size was demon- 
strated to be equal to or greater than the height of five 
lumbar vertebral bodies (fig. 3) was seen exclusively in 
type | (table 2). Radiopaque renal calculi were discovered 
in four individuals with type | disease. One additional 
individual with type | was found to have a radiolucent 
uric acid stone at the time of retrograde pyelography 
(table 2). Obstructive uropathies secondary to these 
calculi were seen in two of these patients. 
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Fig. 2.—6-year-old boy with type | disease. A, °™Tc sulfur colloid scans. Markedly enlarged liver with reduced traced accumulation and enlarged 
spleen. (Top row, anterior view with costal markers (left); bottom row, right lateral (left) and posterior (right) scans.) B, Right loncitudinal ultrasound 
scan. Densely reflective hepatic parenchyma and nephromegaly. Hepatic reflective pattern probably due to both increased fat and glycogen content. 


TABLE 3 
Scintigraphic Abnormalities in Glycogen Storage Disease 








Disease Type 


| Hl VI 





Abnormality 








Liver: 
Hepatomegaly ......... ees 
Diminished uptake ...........-- 


15/15 4/4 2/2 
15/15 4/4 2/2 


SL MERCI ETTQTT TTE ILS 7/15 0/4 0/2 

Perfusion abnormality .......... 4/15 1/3 0/1 
Spleen: 

Splenomegaly ........... 11/15 4/4 2/2 

Increased uptake............--- 15/15 4/4 2/2 
Vertebral body activity ............ 6/15 0/4 0/2 
Pronounced right renal fossa ..... 10/15 1/4 0/2 


Abnormal isotope renogram ...... 3/3 0/1 0 


Note. — Ratios represent numbers of individuals with positive findings to numbers 
of individuals examined. Type Il anc IV not examined by scintigraphy. 





Radionuclide renography (fig. 4) showed abnormal 
renal tubular function in three of four individuals. There 
was slow renal clearance and a delay in tubular drainage 
of the radiohippuran (fig. 5A). 

Ultrasound confirmed nephromegaly; the kidneys dis- 
played a very rounded, almost plump and relatively 
anechoic appearance compared with the overlying 
densely reflective liver parenchyma (fig. 6). 

Esophageal hiatal hernia was demonstrated by upper 
gastrointestinal examination in three patients with gly- 
cogen storage disease |, and one had asociated reflux 
esophagitis. In two patients, feeding gastrostomy tubes 
allowed continuous nocturnal glucose alimentation in 
place with concomitant deformity of the gastric wall at 
the time of upper gastrointestinal examination. Barium 
enema study was norrral in all eight patients. 





Fig 3.— 20-year-old man with type | disease. Enormous kidneys. 


Skeletal radiography demonstrated osteopenia (osS- 
secus undermineralization), as evidenced by loss of 
primary and/or secondary trabeculation, thinned cor- 
tices, and apparent expansion of medullary cavities in 
types |, Ill, and VI (table 4). Multiple growth arrest lines 
associated with osteopenia were observed in types | and 
VI. but also were seen in types | and VI in the absence of 
csteopenia (table 4). Scalloping of the anterior surface 
of the thoracolumbar vertebral bodies (T11, T12, L1, and 
L2) was seen in types |, Ill, IV, and V! (fig. 7). Multiple 
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fractures were seen in eight individuals with type | 
disease who also experienced hypoglycemic seizures. 
Accentuation and increased diameter of the nurtrient 
foramina to the middle phalanx of the finger (fig. 8) 
occurred in 10 patients (table 4). Tubulation errors of 
the long bones were observed in nine patients with type 
1; eight of these consisted of overconstriction (fig. 9A) 
and one of failure of constriction in the metaphyseal 





ESSR 





Fig. 4.— '?!| orthoidohippurate renography, posterior scans. Progres- 


sive accumulation of activity within kidneys. Poor migration from cortex 
to pelvic area. (Numbers indicate time in minutes after tracer injection.) 
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region (fig. 9B). Spiculation of the physeal plate (fig. 10) 
was seen in six patients younger than 3 years with all 
types except Il. Subchondral erosions similar to those 
seen in tophaceous gout were seen in two individuals 
with type | disease. As a group, the number and variety 
of osseous abnormalities were diverse (table 4). 

Marked biventricular cardiomegaly (fig. 11A) was seen 
in five individuals with type Il glycogen storage disease. 
Pulmonary vascular congestion was seen in three of 
these individuals, but was not observed until late in the 
course of the disease when congestive heart failure 
supervened. No cardiac abnormality was observed in a 
patient whose type II disease was limited to skeletal 
muscle. 

Angiocardiography (figs. 11B and 11C) in three pa- 
tients revealed hypertrophied ventricular walls associ- 
ated with chamber dilatation. Excess trabeculation of 
the myocardium was observed in one individual. In 
another, diminished ventricular contractility was sug- 
gested. 


Discussion 


Specific Organ Involvement 


Glycogen storage diseases. except types ll and V, were 
characterized by radiographically identified hepato- 
megaly in 39 of 41 individuals. Liver enlargement can 
reach enormous proportions. completely filling the 
abdomen and extending into the pelvis (fig. 1). The 
hepatic weight of ten individuals with type | disease at 
autopsy was 1.3-6.2 times anticipated normal weight. 


4 
es 


tum 25 


Fig. 5.—A, Renogram curves. Slow drainage of radiohippuran from kidneys (30 min study; each baseline point represents 1 min). B, 18-year-old man 
with type | disease. 7 hr nephrogram, probably indicating poor tubular clearance of contrast agent. 
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Fig. 6.— 18-year-old man with type | disease (same patient as fig. 5B). Longitudinal (A) and transverse (B) supine scans of abdomen. Kidney (arrows) 
display very rounded appearance and are markedly anechoic compared with overlying echogenic liver. Discomfort secondary to massive hepatomegaly 


prohibited prone examination. 


TABLE 4 
Osseous Abnormalities in Glycogen Storage Disease 




















Disease Type 
Abnormality 

| IIl IV VI 
OSIpODOMA EETA rr 20/30 3/6 0/2 5/5 
Retarded Maturity ....... rre 18/28 4/6 1/2 2/5 

Multiple growth lines: 
With osteopenia oso nn 13/30 0/6 0/2 3/5 
Without osteopenia ............-. 2/30 0/6 2/2 0/5 
Scalloped vertebral bodies ......... 9/30 2/4 1/2 4/5 
Multiple fractures .......... eee 8/30 0/6 0/2 0/5 
Prominent nutrient foramina ........ 8/30 1/6 0/2 1/5 
Overconstriction of long bones ..... 8/30 0/6 0/2 0/5 
Spiculation of the physeal plate ... 3/30 1/6 1/2 1/5 
Subchondral erosions ............ 2/30 0/6 0/2 0/5 
Other osseous abnormalities” ..... 14/30 0/6 2/2 0/5 








Note. — Ratio represents numbers of individuals with positive findings to number of 
individuals examined. Types II and V do not affect the skeleton. 

* Kirner's deformity (dystelphalangy), overexpansion cf ribs and sternum, multiple 
growth centers for metacarpal heads, osteochondroma C5, large fibrous cortical 
defects of ilium, tibiofibular synostosis, slow healing of fractures, double center for 
greater multangular, Schmorl's node, constriction of base of metacarpals, cystic 
changes in proximal femoral ossification centers, narrowed proximal interphalangeal 
joints, and radioulnar joint erosions. 


The hepatocytes showed marked glycogen infiltration 
and fatty metamorphosis. Cirrhosis did not cccur in 
types | and VI but was present in both individuals with 
type IV. Cirrhosis has been reported in type Ill disease, 
but did not occur in our six cases [1]. 

Liver scintigraphy (fig. 2) has revealed hepatomegaly 
with diminished uptake of radiocolloid, increased 
splenic activity, and vertebral body imaging [8]. In addi- 
tion, focal hepatic defects detected by hepatic scintigra- 
phy were believed to represent hepatic cell adenomata 
(8, 9]. These lesions are likely to undergo malignant 
change [10]. Three individuals with type | disease were 
found to have carcinomatous change at autopsy. Only 


Fig. 7. —34-year-old man with 
type | disease. Abnormal scallop- 
ing of anterior margin of several 
thoracic and lumbar vertebral 
bocies, presumably secondary 
to pressure of massive liver. 





ore of these individuals had hepatic scintigraphy, that 
revealed scintigraphic voids in which hepatic cell carci- 
noma was found at autopsy. We and others believe that 
hepatic cell carcinoma may be a potential end result of 
tyoe | glycogen storage disease [8-10]. It did not occur in 
ar y other type. 

Ultrasonic evaluation revealed a characteristic pattern 
of hepatomegaly with densely reflective hepatic paren- 
chyma (fig. 2B) that shares many features with the 
ultrasonographic pattern seen in fatty metamorphosis 
[11]. The dense echographic pattern may hinder detec- 
tion of scintigraphic voids, although they were identifia- 
bie as focal defects in three of four individuals examined. 
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Splenomegaly was radiographically demonstrated in 
13 of 41 individuals and was noted in 17 of 21 patients on 
scintigraphic examination. There has been no evidence 
of hypersplenism despite increased uptake of radionu- 
clide by the spleen. This may suggest hepatic dysfunc- 
tion, portal hypertension due to compression of hepatic 
sinusoids by swollen liver cells. or infiltration of the 
spleen by lipid histiocytes (xanthoma response of the 
reticuloendothelial system secondary to the marked hy- 
perlipidemia typical of glycogen storage diseases) [8]. 
Postmortem review revealed splenomegaly in five of 10 
individuals with type I. Spleen weight was 1.2-2.3 times 
anticipated normal weight. 

Renomegaly was limited to type | disease and in- 
creased in size with age (fig. 2A)[3]. Autopsy data con- 
firmed renomegaly in seven of 10 individuals with type I. 
Renal weight was 1.2-2 times anticipated normal weight. 
Histochemical studies of these cases revealed marked 
glycogen deposition in proximal convoluted tubules. 
which accounts for the increase in size and possibly for 
the apparent ultrasonographic sonolucency of these 
kidneys. These children provide an interesting compari- 
son of the increased echogenicity of a liver undergoing 


Fig. 8.—22-year-old man with type | disease. Osseous maturity of left hand 
corresponds with 11-year-old male standard. A, Osteopenia, numerous growth arrest 
lines (distal radius), and prominent nutrient foramina (middle phalanx). B, Enlarge- 
ment of middle phalanx of third and fourth digits. Enlarged nutrient foramina (arrows). 
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Fig. 9.—A, 7-year-old boy with type | disease. Overconstriction of 
Shafts, osteopenic bones with numerous growth arrest lines, and loss of 
muscle mass. B, 22-year-old man with type | disease. Metaphyseal 
constriction failure, delayed maturation. osteopenia, and numerous 
growth arrest lines in left knee. 
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Fig. 10. —7-year-old with type | disease. Spiculation of the physeal 
plate in wrist (arrow) initially seen at age 2. Osseous maturity 4 years. 


fatty metamorphosis and the decreased echogenicity of 
kidneys involved by glycogen infiltration. 

To our knowledge, an increased occurrence of radio- 
paque renal calculi in glycogen storage disease has not 
been previously reported. Four individuals with type ! 
had radiopaque renal calculi. In one of these the calculus 
was shown to be calcium urate. An additional patient 
was shown to have a radiolucent uric acid stone by 
retrograde pyelography. Obstructive uropathy secondary 
to these calculi was encountered in two of these five 
individuals; the remaining calculi were passed sponta- 
neously. Chronic acidosis may alter normal calcium 
metabolism and influence formation of renal calculi. 
Evidence substantiating some degree of tubular dysfunc- 
tion was demonstrated by radionuclide renography (fig. 
4) in three individuals by slow extraction and slow 
tubular passage of '?'| orthoidohippurate on perfusion 
curves (fig. 5A). Slow excretion of radiographic contrast 
material was observed in one patient with delayed film 
examination (fig. 5B). 

Glycogen storage disease in three patients with type | 
disease was manifested as esophageal hiatal hernia, 
which may be related to abnormal biomechanics second- 
ary to a massively enlarged liver. In one individual, reflux 
esophagitis was radiographically demonstrated, while 
changes in the distal esophagus in three more patients 
were compatible with chronic esophagitis at autopsy. 
Barium enema studies were normal in these cases. 
Previous reports have indicated a loss of haustral mark- 
ings [12]. 

The mechanism of interference in normal osseous 
development in these individuals in speculative. Chronic 
acidosis promotes a negative calcium balance [1]. There 
is possibly increased calcium loss in the urine as well, 
secondary to some interference with tubular reabsorp- 
tion. This is further suggested by the increased incidence 
of calcium-containing calculi in these patients. 

Osteopenia and retarded osseous maturity in type | 
glycogen storage disease was reported by Preger et al. 
[13]. who speculated that chronic acidosis, cellular star- 
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Fig. 11. - 6-month-old boy with type Il disease. A, Massive cardiomeg- 
aly. 8, Diastolic. Marked left ventricular dilatation with coarsened endo- 
card al traecular pattern. C, Systolic. Diminished ventricular contractil- 
ity with rec uced volume of ejected blood. (Angiocarciogram courtesy of 
Dr. Masatc Takashahi.) 


vat on. sbnormal insulin levels, or even hypogonadism 
ma; pley a role. The actual mechanism of this defect 
remains unknown at this time; the bone marrow at 
postmo tem examination of our patients showed no 
increased glycogen deposition or other cellular change 
to account for this radiographic appearance. We found 
osteopenia in all disease types excert IV. Retarded 
osseous maturity (fig. 3) was seen in all types except Il. 
Multiple growth lines occurred in all types, but in types Il 
and lll tnese lines were not always associated with 
os eopenia. Scalloping of the anterior margin of the 
thoracc lumbar vertebral bodies (fig. 7) occurred in older 
individuals with massive hepatomegaly. Multiple frac- 
tures were seen in eight patients with type | disease who 
had bc-h hypoglycemic seizures and osteopenic bones. 
Trese ?ractures seemed to display somewhat retarded 
healinc . 

2rominent nutrient foramina (fig. 8B) observed in the 
m ddle phalanx of the digits of the hands in types |, Ill, 
ard VL may be secondary to lifelong osteopenia and 
pressu-e from a pulsatile nutrient vessel. Metaphyseal 
overccnstriction was seen only in type . This was asso- 
ciated with loss of muscle mass and may represent a 
falure of stress modeling (fig. 9A). Metaphyseal overex- 
pansicn of the long bones occurred in one patient with 
type | disease. This appearance was reminiscent of 
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Gaucher's disease (fig. 9B). There was no correlation 
between bone marrow appearance at autopsy and over- 
or underconstriction of the long bones. Spiculation of 
the physeal growth plate (fig. 10) was seen in types |, III, 
IV, and VI prior to 3 years of age. These changes can be 
seen in phenylketonuria, homocystinuria, and rarely in 
normal individuals [14-16]. This spiculation was seen at 
an early age in the wrists of individuals with glycogen 
storage disease and retarded osseous maturity. 

Hyperuricemia was present in some patients either as 
the result of increased breakdown of nucleic acids or 
from renal tubular dysfunction [17]. Two persons with 
type | disease had radiographic evidence of subchondral 
erosive changes at the bases of the proximal phalanges 
of the hands. However. they did not have clinical gout. 

Glycogen storage disease type Il, with its generalized 
involvement, was radiographically different from type I. 
It was usually associated with congestive cardiac failure 
and a massively enlarged heart resulting from massive 
deposition of stored glycogen in all cardiac fibers, which 
causes a biventricular enlargement (fig. 11A) [18]. Radi- 
ographic evidence of pulmonary vascular congestion, a 
manifestation of congestive failure secondary to a failing 
myocardium, usually occurred late in the disease proc- 
ess, which helped differentiate this cardiac lesion from 
those with anatomic cardiac abnormalities. Differential 
diagnosis of this radiographic picture includes anoma- 
lous origin of the left coronary artery and idiopathic 
endocardial fibroelastosis. Consequently, angiocardiog- 
raphy performed in three cases showed dilated cardiac 
chambers with ventricular wall hypertrophy and excess 
trabeculation of the endocardium (fig. 11C). 

Ventricular outflow obstruction secondary to marked 
glycogen infiltration of the myocardium in the ventricular 
outflow tract can occur, but was not seen in this series 
[18]. Diminished contractility of the ventricular wall (fig. 
11D) can be associated with development of endocardial 
Sclerosis and was present in three of four individuals 
with type Il disease at postmortem examination [19]. At 
autopsy, average heart weight for the four patients with 
type Il was 4.1 times that of the anticipated normal 
weight. One individual in this series. the brother of a 
deceased patient with type Il disease, was found to have 
the unusual form of type Il that is limited to skeletal 
muscle. This individual had no cardiomegaly and he 
appeared clinically well except for some skeletal muscle 
weakness. 


Type of Glycogen Storage Disease 


Initial presentation of patients with glycogen storage 
disease may be failure to thrive with hepatomegaly. 
Characteristic radiographic findings may suggest the 
correct diagnosis and full appreciation of the subtle 
differences between types permits even more specific 
diagnosis. 

A child with type | disease displays the most character- 
istic patterns of organ system involvement with massive 
hepatomegaly, renomegaly, and varying degrees of 
splenomegaly. Renal calculi were seen only in this type, 
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as was hiatal hernia. Osseous structures show osteo- 
penia and retarded maturation. Overconstriction of long 
bones was seen only in type | disease, as were the 
majority of the minor osseous abnormalities. 

Glycogen storage disease II involvement so profoundly 
affects the cardiovascular system that it overshadows 
any other aspect of this type. 

Type Ill shares many features with type |, but its effects 
appear somewhat less profound, being characterized by 
a lesser extent of hepatomegaly and a not unusual 
diminution in liver size with increasing age. Although 
common, splenomegaly is also present to a lesser degree 
than in type |. Renomegaly is not seen. Osseous manifes- 
tations are less frequent in type IIl as well. The frequency 
of osteopenia is decreased and multiple growth lines 
were not observed in this category. Gastrointestinal 
manifestations are not likely to occur. 

Type IV disease is so uniformly fatal that beyond 
midchildhood it should not enter the differential diagno- 
sis, and in early childhood it cannot be differentiated 
from types I, Ill, or VI. The only significant distinguishing 
feature is lack of osteopenia, which may in fact relate to 
the early mortality of these children. 

Type V has no radiographic features and is clinically 
diagnosed. 

Type VI, like types |, Ill, and IV, shows hepatomegaly 
and splenomegaly. As in type III, renomegaly does not 
occur. However, osseous involvement more closely par- 
allels type | with more frequent osteopenia and retarded 
maturation. Growth arrest lines were frequently seen, 
and perhaps the differences in osseous manifestations 
could permit differentiation between types Ill and VI, 
which are otherwise very similar. Type VI is not known to 
show the regression in organ involvement of type Ill. 

Glycogen storage diseases offer an interesting and 
varied spectrum of radiographic abnormalities, and ac- 
curate recognition of patients with this disease requires 
examination by all disciplines of radiology. 
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Radiology of the Pterygoid Plates and Pterygopalatine Fossa 


ANNE G. OSBORM' 


The pterygopalatine fossa is a major distribution center for 
the parasympathetic innervation and vascular supply of deep 
facial structures. Through eight bony canals or foramina, this 
fossa communicates with the nasal and oral cavities, infra- 
temporal fossa, orbit, pharynx, and middle cranial fossa. 
Therefore this important structure provides a natural pathway 
for dissemination or spread of disease processes to contig- 
uous structures. The normal gross and radiographic anatomy 
of the pterygopalatine fossa and the adjacent pterygoid plates 
are considered in detail. Variation in these structures as well 
as their alterations in a variety of pathologic entities are 
described. 


The advent of sophisticated diagnostic procedures such 
as multiplanar computed tomography [1-3] and super- 
selective magnification angiography [4-6] has made pre- 
cise radiographic analysis of deep facial lesions possi- 
ble. Detailed knowledge of facial osseous and soft tissue 
anatomy has become a prerequisite for the correct inter- 
pretation of these complex examinations. 

The pterygopalatine or sphenomaxillary fossa is a 
major distribution center for the parasympathetic inner- 
vation and vascular supply of deep facial structures. 
While the radiology of the pterygopalatine fossa has 
been described briefly [7. 8], a thorough consideration 
of this important structure and its contiguous pterygoid 
plates has been lacking. This report describes in detail 
the normal gross and radiographic anatomy of the pter- 
ygopalatine fossa and pterygoid plates. Normal varia- 
tions are discussed as well as the alterations in these 
structures that occur with a variety of traumatic, inflam- 
matory, and neoplastic lesions. 


Materials and Methods 


Anteroposterior, lateral, and submentovertex hypocycloidal 
tomograms (1 mm slices) were obtained through the pterygoid 
plates and pterygopalatine fossae in 10 dried skulls. These were 
compared to comparable routine facial tomograms in 20 normal 
patients. The contours of the pterygoid plates and pterygopala- 
tine fossae were mapped on tracing paper. The contours, 
maximum width, and length of the pterygopalatine fossae were 
noted on each lateral view. 


Normal Gross Anatomy 


The pterygopalatine fossa is a somewhat elongated, 
funnel-shaped compartment lying just behind the poste- 
rior wall of the maxillary sinus (fig. 1A). Its posterior 
border is formed by the fused anterior mass of the medial 
and lateral pterygoid plates (fig. 1B). and it is bordered 
anteriorly by the corpus maxillae. Bounded superiorly by 
the body of the sphenoid bone, the fossa narrows infe- 
riorly to become the pterygopalatine canal. Its most 
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important contents are the maxillary artery and nerve 
and the pterygopalatine (sphenopalatine) ganglion. 

Through a variety of fissures and foramina, the ptery- 
gopa atine fossa communicates with the nasal and oral 
cavities, infratemporal fossa, orbit, pharynx, and middle 
cranial fossa. Eight passageways lead directly to or from 
the pterygopalatine fossa itself [5, 9]. It is through these 
bony canals that branches of the pterygopalatine gan- 
glion and terminal maxillary artery are distributed (fig. 
2). Ir most instances, both the vessels and accompany- 
ing rerves are named for the canal through which they 
are transmitted. 

La:erally. the pterygopalatine fossa is continuous with 
the infratemporal fossa via the pterygomaxillary fissure. 
The third or pterygopalatine portion of the maxillary 
artery enters via the pterygomaxillary fissure, loops 
within the pterygopalatine fossa, and gives rise to its 
terminal branches which leave the fossa by passing into 
a bony canal or foramen (fig. 2). 

The perpendicular lamina of the palatine bone forms 
the nedial border of the pterygopalatine fossa, separat- 
ing it from the nasal cavity. The pterygopalatine and 
nasal fossae communicate via the sphenopalatine fora- 
mer. Anterosuperiorly, the pterygopalatine fossa is con- 
nected to the orbital apex through the posteromedial 
aspect of the infraorbital fissure. Inferiorly, the lesser 
and greater palatine canals communicate with the oral 
cav ty, transmitting their respective nerves and arteries. 

Taree posteriorly directed foramina exit from the pter- 
ygopalatine fossa in an obliquely oriented line within the 
root of the sphenoid bone. From lateral to medial they 
are (1) the foramen rotundum; (2) the pterygoid or vidian 
cara!; and (3) the pharyngeal or palatinovaginal canal. 

The foramen rotundum lies above and lateral to the 
pterygoid canal, connecting the pterygopalatine and 
middie cranial fossae. It runs laterally as it courses 
anteriorly. The pterygoid or vidian canal lies within the 
body of the sphenoid between the roots of the medial 
and lateral pterygoid plates. The vidian canal connects 
the pterygopalatine fossa with the foramen lacerum. In 
contrast to the foramen rotundum, the vidian canal runs 
medially as it courses anteriorly. The palatinovaginal or 
pharyngeal canal is formed by the junction of the proces- 
sus vaginalis of the sphenoid bone and sphenoidal 
process of the nasopharynx with the pterygopalatine 
fossa [10] and transmits the pharyngeal nerve. 

The pterygoid process arises from the base of the 
sphenoid bone at the junction of the body and greater 
ala end forms the posterior border of the pterygopalatine 
fossa. Fused anterosuperiorly, the pterygoid process 
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Fig. 1.—Dried Skulls. A, Lateral view. Sphenopalatine foramen (arrowhead) is within pterygopalatine fossa (arrows). Note lateral pterygoid plates 


(outlined arrows) and pterygoid hamuli (white arrows). Fusion is seen between 


posterior maxillary sinus wall and inferior aspects of pterygoid plates. B, 


Submentovertex view. Pterygoid fossae are between lateral (arrow) and medial pterygoid plates (white arrows). Greater (arrowhead) and lesser (open 


arrows) palatine foramina also seen. 





Fig. 2.—Pterygopalatine fossa and major contents. Zygomatic arch 
and part of mandible were removed to show fossa (area indicated by 
curved arrows) which narrows inferiorly to become pterygopalatine 
canal. Maxillary artery enters fossa through pterygomaxillary fissure. 1 — 
Sphenopalatine foramen, with sphenopalatine branches of maxillary 
artery exiting to supply nasal cavity. 2 = Sphenopalatine (pterygo- 
palatine) ganglion. 3 = Foramen rotundum. Maxillary nerve exits through 
foramen and passes through superior part of fossa. Note also artery of 
foramen rotundum. 4 = Pterygoid or vidian (upper branch) and pharyn- 
geal (lower branch) arteries. Vidian and pharyngeal canals are not visible. 
9 — Lateral pterygoid plate. 6 — Greater and lesser palatine arteries. 
7 — Posterior superior alveolar artery. 8 — Inferior orbital fissure. Infra- 
orbital artery and nerve pass through fissure to enter orbit. 


3y913J 


Fig. 3.— Variations in configuration of pterygopalatine fossa. Drawn 
from actual radiographs. 


consists of medial and lateral lamellae that diverge 
posteriorly to form a V-shaped fossa, the pterygoid fossa 
(fig. 1B) which contains the medial pterygoid muscle and 
tensor veli palatini. The outer surface of the lateral 
pterygoid plate forms the medial wall of the infratem- 
poral fossa and gives attachment to the lateral pterygoid 
muscle [11]. The medial pterygoid lamina curves laterally 
at its inferior margins into a hooklike process, the ptery- 
goid hamulus, and forms the lateral boundary of the 
posterior nasal fossa. 


Normal Radiographic Anatomy 


The pterygopalatine fossa itself is surprisingly variable 
in size and shape (fig. 3). The transverse diameter as well 
as overall length of the fossa vary considerably from side 
to side and from patient to patient. The configurations 
range from an elongated, slitlike fissure to a somewhat 
more triangular teardrop-shaped opening (fig. 3). In all 
normal instances, the surrounding cortical margins of 
the fossa are well delineated. 

Plain film radiographs and lateral hypocycloidal tomo- 
grams through the pterygopalatine fossa and medial 
pterygoid plate show the broader superior portion of the 
fossa as it narrows inferiorly to become the pterygopala- 
tine canal (fig. 4A). Tomograms through the medial 
pterygoid plate show a somewhat bulbous inferior prom- 
inence, the pterygoid hamulus. The lateral pterygoid 
plate is rarely seen in its entirety on a single lateral 
tomographic section because of its more oblique ori- 
entation. The lateral pterygoid lamina is scimitar-shaped, 
with a posteriorly directed, slightly concave surface (fig. 
A 

The base of the pterygoid plates and the pterygoid 
fossa, the V-shaped space contained between the two 
pterygoid plates, are both best appreciated on either 
anteroposterior (fig. 4B) or submentovertex (fig. 4C) 
tomograms. The foramen rotundum and pterygoid canal 
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Fig. 4 —Hypocycloidal tomcgrams of dried skull. A, 
Lateral through pterygopalatine fossa and medial ptery- 
goid plate. Fossa (arrows) narrows inferiorly to become 
pterygopalatine canal (arrowheads). Medial pterygoid 
plate (white arrow) had bulbous inferior enlargement, 
hamulus (outlined arrow). B, AP through pterygoid plates. 
Fused mass of lesser and greater sphenoid wing forms 
base of plates. Foramen rotundum (arrow), pterygoid 
canal (arrowheads), and pterygoid fossae (outlined 
arrows). C, Submentovertex. Pterygopalatine fossa 
(arrows), lateral and medial pterygoid plates, and pterygoid 
fossa (outlined arrows). 


Fig. 5. — Anteroposterior (A) and lateral (B) hypocycloidal facial tomograms n patiest with bilateral complex multisinus fracture 


fossa and pterygoid plates have been fractured (arrows) 


can also be identified on these views. The palatino- 
vaginal or pharyngeal canal is anatomically insignificant 
and is rarely visualized. 


Pathologic Radiographic Anatomy 


Severe facial trauma often involves the pterygoid 
plates. Complex zygomaticomaxillary [12-14] and LeFort 
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or bilateral multisinus fractures may involve these struc- 
tures. Because the middle and inferior portions of the 
p:erygo d processes are fused to the posterior maxillary 
wall (fic. 1A), the application of lateral or frontal force to 
the mazilla may result in pterygoid plate interruption [7, 
12]. LeFort | and II (pyramidal) fractures usually extend 
tarough the pterygomaxillary fissure, often widening the 
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Fig. 6.— Anteroposterior hypocycloidal tomogram in patient with his- 


tologically proven rhinocerebral mucormycosis which involved nasal 
cavity and right maxillary sinus. Extension into base of right pterygoid 
plates, orbit, and pterygopalatine fossa is indicated by patchy bone 
destruction (arrows). Ethmoid sinuses are opacified. Lateral tomograms 
demonstrated involvement of foramen rotundum. 





Fig. 7.— Lateral hypocycloidal facial tomogram in patient with giant 
sphenoethmoidal mucocele (arrow) that has almost destroyed sella 
turcica, roof of pterygoid plates, and pterygopalatine fossa. 


pterygopalatine fossa and involving the inferior or mid- 
portion of the pterygoid plates. LeFort III injuries (crani- 
ofacial disjunction) interrupt the pterygoid plates near 
the apex of the pterygopalatine fossa at the junction of 
the plates with the body of the sphenoid. Multiple ptery- 
goid plate fractures are common in patients with severe 
facial injury (fig. 5), although fractures of the medial 
pterygoid lamina have been described as an isolated but 
unusual abnormality [14]. Both anteroposterior and lat- 
eral tomograms are usually necessary for complete de- 
lineation of the extent of severe facial trauma. 
Uncomplicated inflammatory lesions of the nose and 
paranasal sinuses do not involve the pterygopalatine 
fossa [15]. Chronic hypertrophic polypoid rhinosinusitis 
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Fig. 8.—Anteroposterior hypocycloidal tomogram in patient with giant 
aneurysm of cavernous internal carotid artery (arrows) that has eroded 
sphenoid sinus wall and roof of left pterygoid plates. 





Fig. 9.—Anteroposterior tomogram in patient with severe fibrous 
dysplasia (arrows) involving lesser and greater sphenoid alae, body, 
sphenoid sinus, pterygoid plates, and pterygopalatine fossa. 


(a condition characterized by marked polypoid mucosal 
hypertrophy of the nasal fossa and paranasal sinuses) 
may be distinguished by extensive bony erosion or scle- 
rosis [16, 17]. In such instances the marked bone de- 
Struction may suggest a more ominous diagnosis such 
as neoplasm, necrotizing granuloma, or fungal infection. 
The presence of associated bone expansion plus a clini- 
cal history of vasomotor rhinitis, chronic sinusitis, and 
nasal polyps should be helpful in the radiographic differ- 
ential diagnosis [17, 18]. 

Necrotizing granulomas and fungal infections can and 
often do involve the pterygopalatine fossa. Focal bone 
destruction without expansion is present in the nasal 
cavity (fig. 6). Several paranasal sinuses are usually 
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Fig. 10.—Anteroposterior (A) and lateral (B) hypocycloidal tomograms in patient vith extensive juvenile nasopharyngeal angiofibroma (arrows) that 
has expanded and partially destroyed right pterygopalatine fossa, roof of pterygoid plates, and extended superiorly into sphenoid sinus. 





Fig. 11.—Anteroposterior tomogram in patient with large fifth cranial 
nerve neurinoma. Lesion (arrows) has produced pressure erosion of 
sphenoid wing, and extended into base of right pterygoid plates and 
sphenoid sinus. 


involved [19] and the bone destruction initially tends to 
follow natural foramina and fissures. 

The rare but unusually extensive sphenoethmoidal mu- 
cocele may involve the pterygopalatine fossa (fig. 7). 
Multiple curvilinear expansile deformities of the adjacent 
sinus walls (suggesting a benign, long-standing proc- 
ess), opacification, and focal areas of bone thinning or 
destruction suggest the diagnosis [20-22]. 

Benign, nontumorous lesions like giant carotid cav- 
ernous sinus or paraclinoid aneurysms may produce 
pressure erosion of the sphenoid sinus [23]. If the aneu- 
rysm is of sufficient size, the bone destruction may 
extend into the base of the pterygoid process (fig. 8). 

Other nonneoplastic lesions may involve the pterygo- 
palatine fossa and pterygoid plates. Localized or re- 





Fig. 12. —Anteroposterior hypocycloidal tomogram in patient with 
squemous--ell carcinoma of ethmoid sinuses. Tumor has eroded base of 
sphenoid end extends into pterygoid plates (arrows). 


gional f'brous dysplasia may involve several adjacent 
bones cÍ the facial skeleton and anterior cranial fossa 
(leontiasis ossea). Bone replacement by dense osteoid 
and fib-cus tissue results in varying degrees of bone 
thicken ng and encroachment (fig. 9). The differential 
diegnosis includes Paget's disease, meningioma, osteo- 
blastic metastasis, epidermoid carcinoma, and chronic 
osteomyelitis [24]. 

^ vamety of benign tumors may involve the pterygopal- 
at ne fcssa and pterygoid plates. The epithelial or invert- 
ing papilloma usually presents as a unilateral soft tissue 
mass accompanied by simultaneous Done expansion 
ard foeal destruction. Juvenile nasopharyngeal angiofi- 
bromas demonstrate a nasopharyngeal soft tissue mass 
and expansion of the pterygopalatine fossa (fig. 10). 
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Since these lesions tend to spread locally by extension 
along natural foramina and fissures, enlargement and/or 
destruction of these openings into the fossa may be 
demonstrated by careful tomography [25]. Other benign 
tumors such as large pituitary adenomas or neurinomas 
of the trigeminal ganglion may erode the sphenoid alae, 
extending into the base of the pterygoid plates and apex 
of the fossa (fig. 11). 

The rare primary meningioma of the nasal fossa, as 
well as the more common sphenoid wing meningioma, 
may extend predominately extracranially, producing 
striking sclerosis involving the pterygopalatine fossa and 
pterygoid plates. Angiography is helpful in delineating 
these lesions. The differential diagnosis includes Paget's 
disease, fibrous dysplasia, and osteoblstic metastases. 

Primary malignant tumors of the paranasal sinuses 
usually produce opacification and bone destruction 
without evidence for focal expansion of the sinus walls 
[18]. Squamous cell carcinoma (fig. 12), adenocarcino- 
ma, melanoma, rhabdomyosarcoma, and the uncom- 
mon esthesioneuroblastoma may all involve the ptery- 
gopalatina fossa and adjacent pterygoid plates by direct 
extension. 

Metastatic lesions to the pterygoid plates and ptery- 
gopalatine fossa are uncommon. Osteoblastic metas- 
tases from prostate carcinoma may simulate menin- 
gioma, fibrous dysplasia, or Paget's disease. Other com- 
mon metastases are from hypernephroma, carcinoma of 
the breast, multiple myeloma, or melanoma. 

Because of its many interconnections between the 
nasal and oral cavities. infratemporal and middle cranial 
fossae, and orbit, the pterycopalatine fossa provides a 
natural pathway for contiguous spread of those many 
disease processes that initially tend to follow natural 
foramina and fissures. Therefore, careful radiographic 
examination of this important structure should be per- 
formed in patients presenting with any of these deep 
facial lesions. 
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Ultrasonic Recognition of Parenchymal Gas 


M. R. CONRAD,’ R. BREGMAN AND W. J. KILMAN 


Abdominal sonography in six febrile patients was suspi- 
cious for parenchymal gas. In five, immediate radiographic 
confirmation was obtained. Four patients had gas-containing 
abscesses, one had gas sequestered in a hepatic hematoma, 
and in the other subcapsular hepatic gas probably originated 
by mesenteric dissection from pneumatosis cystoides intes- 
tinals. 


Sonography, well established for detecting fluid-filled 
abscesses [1], may also disclose parenchymal gas. Care- 
ful attention to such gas is important in the febrile 
patient since: (1) it is highly probable that a gas-contain- 
ing abscess is present; (2) the fluid-filled portion of the 
abscess may be concealed from ultrasound imaging by 
the gas; and (3) the gas may be obscured or confused 
with normal bowel gas on plain abdominal films. 

Kressel and Filly [2] recently reported sonographic 
diagnosis of abdominal abscesses containing gas in six 
patients by imaging a characteristic dense echo collec- 
tion with or without acoustic shadowing. We report six 
patients in whom parenchymal gas was suspected by 
sonography and confirmed by radiography. The impor- 
tance of obtaining immediate confirmatory radiographic 
studies is emphasized. 
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Case Material 


About 800 abdominal sonographic examinations are 
dore each year at University of Texas Health Science 
Center at Dallas and Parkland Memorial Hospital to find 
abcominzl abscesses. During a 1 year period, parenchy- 
ma gas was suspected in six patients. Gas within a solid 
orcan suggests a gas-forming abscess. A focal echo 
colectior of moderate intensity or greater was present 
on transverse and longitudinal sections. Acoustic 
shedowing was present in five cases. Fadiography im- 
mediately after sonography confirmed parenchymal gas. 


Case Reports 
Care 7 


^ 51-year-old Latin American man with adult onset diabetes 
melitus had fever to 38.9°C, chills, low back pain, marked right 
costcvertebral tenderness, and pyuria. Initial plain film showed 
a cas-filled hepatic flexure, but no abnormaiity. One day after 
admissicr creatine was 5.5 mg/100 ml, and sonography, per- 
formed to exclude hydronephrosis, imaged an enlarged right 
kicney containing diffuse increased sonolucency. A focal echo 
colection with acoustic shadowing was present within the 
upder pole (fig. 1A). Anteroposterior and oblique radiography 





Fig. 1.—Case 1. A, Longitudinal scan, patient prone. Broad, strong focal echo collection (e) with acoustic shadowing (arrows) within upper pole of 
enlarged right kidney. B, Retroperitoneal extraluminal gas demonstrated by posterior position of gas bubbles on opposite oblique view of right kidney. 
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Fig. 2.— Case 2. A, Longitudinal scan, patient prone. Intense focal echoes (e) with acoustic shadowing (a) within upper pole parenchyma of left 
kidney. Focal echo with acoustic shadow (A) due to reverberation artifact from overlying rib (arrow). B, Transverse scan. patient prone. Renal parenchy- 
mal origin of focal echoes (e, arrow) and acoustic shadowing (a) confirmed (L = right lobe of liver). C, Gas collection (arrow) in region of upper pole of 


left kidney (oblique view confirmed extraintestinal and retroperitoneal location). 





Fig. 3.—Case 3. A, Longitudinal scan 2 cm left of midline. Intense focal echo (e) with acoustic shadowing (a) within enlarged postpartum uterus (U). 
B, Extraintestinal gas collection (arrow). 


showed numerous small gas bubbles (fig. 1B). At surgery, 
emphysematous pyelonephritis with an upper pole abscess 
cavity due to Klebsiella was found. The rest of the kidney was 
markedly edematous and contained numerous micro- and 
macroabscesses (3-4 mm). Nephrectomy was done. 

Comment. In this case, sonography differentiated renal ab- 
scess from perinephric abscess. Decreased renal echoes and 
enlargement was due to diffuse acute inflammatory reaction. 
The numerous small macroabscesses (3-4 mm) were not im- 
aged. 


Case 2 


A 44-year-old black woman with adult onset diabetes mellitus 
had chills and left flank pain for 2 weeks and fever of 38.3°C at 
hospitalization. Initial plain film was interpreted as normal. A 


small gas collection in the left upper quadrant was thought to 
be in the stomach. Acute pyelonephritis was diagnosed, but the 
patient did not respond to antibiotic therapy. Sonography, 
performed to search for a renal inflammatory lesion, imaged a 
focal echo with acoustic shadowing in the left upper pole (figs. 
2A and 2B) that was shown to be retroperitoneal gas on 
anteroposterior and oblique radiography (fig. 2C). Severe acute 
pyelonephritis with diffuse edema and a confluent abscess 
cavity in the upper pole was found at surgery. Nephrectomy was 
done. 

Comment. Although the focal echo with acoustic shadowing 
of this renal abscess appeared within the parenchyma on the 
longitudinal section, confirmation was provided by the trans- 
verse section that excluded a rib reverberation artifact. Sonog- 
raphy may reveal a perinephric or renal abscess when acute 
pyelonephritis fails to respond to antibiotic therapy. 
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Fig. 4.—Case 4. A, Longitudinal scan through right lobe of liver (L) 
and kidney (K); dense parenchymal echo collection (e) with acoustic 
shadowing (a) was confirmed on transverse sections. B, After insufflation 
of colon with air. Large, right upper quadrant, lobulated gas collection 
(g) near medial portion of right lobe of liver with prominent cephalad 
projection. C, Left lateral decubitus. Extraintestinal fluid levels in right 
upper quadrant. 


Case 3 


A 22-year-old black woman had fever of 39.4°C and lower 
abdominal tenderness 3 days after cesarean delivery. There was 
little clinical improvement after 3 days of antibiotic therapy for 
endometritis. Sonography revealed an enlarged postpartum 
uterus and a focal intrauterine echo collection with acoustic 
shadowing (fig. 3A). Anteroposterior and oblique views revealed 
gas in the anterior aspect of the pelvis that barium enema study 
showed to be extraintestinal (fig. 3B). A foul, purulent discharge 
was vaginally drained from the uterus, and the patient clinically 
improved during a 2 week antibiotic course. Repeat sonography 
imaged a normal postpartum uterus. 

Comment. Diagnosis of parenchymal gas led to manual 
drainage of the suppurative process in the uterus. Specific 
antibiotic treatment with continued drainage through the patent 
cervical canal was effective therapy. 


Case 4 


A 37-year-old febrile American Indian woman had upper right 
quadrant pain and anorexia for 1 month. Sonography, per- 
formed to exclude cholelithiasis, imaged a focal echo collection 
with acoustic shadowing within the hepatic parenchyma (fig. 
4A). Anteroposterior film of the abdomen showed a large lobu- 
lated gas collection in the right upper quadrant. Its extraintes- 
tinal location was demonstrated by air insufflation of the colon 
and stomach (fig. 4B). Air-fluid levels were seen on the decubi- 
tus view (fig. 4C). At surgery, a large multiloculated abscess in 
the right lobe of the liver extending into the subhepatic space 
was drained. The fluid grew anaerobic streptococcus. The 
postoperative course was uneventful. 

Comment. Although a large air-fluid level was demonstrated 
radiographically in the hepatic abscess, the fluid-filled portion 
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o' the liver abscess was effectively obscured to ultrasound 
imagines by the gas component. 


Case 5 


A 30-year-old Latin American woman with known ulcerative 
colitis was admitted with fever and bloody diarrhea. Total 
colectamy was performed 8 days later for toxic megacolon. 
Liver Snography (in the coronal plane) after 2 more weeks 
snowe ï multiple strong focal echoes within the liver substance 
(ig. 5) Anteroposterior film showed a huge pneumoperitoneum 
but no radiographic evidence of gas in the liver. At laparotomy, 
ciffuse anaerobic peritonitis due to Clostridia sepsis was found 
along with extensive pneumatosis of the small bowel and liver 
capsub». Subcapsular hepatic gas pockets averaged 2-4 mm. 


QƏ 
co 
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Fig. 5.— Case 5. Coronal scan. Right kidney (K), liver (L), and multiple 
strong focal echoes (e) without acoustic shadowing within liver D — 
diaphragm). 





Fig. 6.—Case 6. Longitudinal scan. Focal echoes (e, arrow) with 
acoustic shadow (a) in region of dome of right lobe of liver (L). Region 
of diaphragm (D) not imaged well because of hematoma. 


The patient died 3 days later, and at autopsy the subcapsular 
pneumatosis had disappeared. There was no evidence of clos- 
tridial infection involving the liver, portal vein and branches, or 
porta hepatis. 

Comment. Absence of hepatic clostridial infection at autopsy 
suggests the subcapsular hepatic gas probably originated from 
the pneumatosis intestinalis. The centrally located echoes on 
the sonogram probably represented gas within the perivascular 
fibrous capsule of the porta hepatis due to mesenteric dissec- 
tion of gas from the proven pneumatosis intestinalis. 
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Case 6 


A 33-year-old black man underwent exploratory laparotomy 
and repair a lacerated diaphragm for a gunshot wound 3 weeks 
before current admission. Fever. chills, and pain in the right 
arm and flank developed 5 days before this admission. Chest 
radiography showed a right pleural effusion. Sonography re- 
vealed a focal echo with acoustic shadowing in the dome of the 
right liver lobe (fig. 6), confirmed to be a small gas pocket on 
anteroposterior and oblique radiography. A loculated empyema 
was drained from the chest, and a grossly noninfected, nonpu- 
rulent, subphrenic hematoma was found at the dome of the 
liver. Staphylococcus aureus was cultured from the hematoma 
and empyema. Recovery was uneventful. 

Comment. Although a gas collection in the dome of the liver 
was documented by sonography and radiography, a gas-form- 
ing abscess was not present. Most likely the gas was "trapped" 
(sequestered) in the liver hematoma after the bullet wound and 
initial surgery. 


Discussion 

Early recognition of a gas-forming parenchymal ab- 
Scess is imperative because of associated high mortality 
and morbidity [3-8]. Plain film findings may not be diag- 
nostic since the patients are quite ill and uncooperative, 
may have ileus obscuring gas in the abscess (case 1), or 
the extraintestinal gas may be confused with normal 
bowel gas (case 2). Moreover. in severe inflammatory 
kidney disease, excretory urography often shows non- 
visualization, leaving the differential diagnosis unre- 
solved among hydronephrosis, renal abscess. or peri- 
nephric abscess. 

Although gas generally creates difficulty in ultrasound 
imaging, parenchymal gas may be helpful. Strong focal 
echoes within the parenchyma of an organ with or 
without acoustic shadowing are suspicious, but not 
necessarily evidence of a gas-forming abscess. Confirm- 
ing the intraparenchymal origin of the echo complex 
should be obtained on both longitudinal and transverse 
sonographic sections to avoid confusion with a reverber- 
ation artifact (fig. 2). High quality radiographs should be 
examined immediately to differentiate gas from calcifi- 
cation, a strong reflective process that can create similar 
ultrasound findings. Radiographic documentation of the 
extraintestinal location of the gas may be more certain 
with decubitus views and/or contrast studies appropriate 
to the suspicious organ. 

In the series of Kressel and Filly [2] of both abdominal 
and parenchymal gas-containing abscesses. radiogra- 
phy did not identify gas in two of six cases. In five of our 
Six cases of parenchymal gas, radiographic documenta- 
tion was possible with properly exposed and collimated 
films. In contrast to their series [2], two abscesses were 
erroneously diagnosed in our series (cases 5 and 6). In 
both of these patients, clinical findings made exploration 
mandatory. In case 6, sequestration of air in a hepatic 
hematoma was the apparent explanation. In case 5, 
mesenteric dissection of gas originating from pneuma- 
tosis intestinalis presumably produced hepatic gas that 
was not radiographicallv visible and lacked acoustic 
shadowing. The absence of acoustic shadowing when 
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microscopic or small pockets of gas (‘microbubbles’) 
are present is probably a partial volume effect due to the 
small size of the gas bubbles. The resulting acoustic 
shadow of narrow diameter is not imaged due to statisti- 
cal averaging over the significantly larger beam width. 
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Ultrasound Diagnosis of Masses Elevating the Inferior Vena Cava 


ALFRED B. KURTZ,’ CARL RUBIN, AND BARRY B. GOLDBERG 


The inferior vena cava is frequently involved in diseases of 
the abdomen and retroperitoneum. Critical evaluation of this 
vessel’s course can greatly help in determining the origin of 
an adjacent mass. Ultrasound was used to divide the inferior 
vena cava into three parts. A vector type principle was applied 
to masses anteriorly displacing the vena cava, and the loca- 
tion of the mass was compared to the particular portion of the 
cava most affected. With this approach, it was often possible 
to determine what structures a mass may have originated 
from. 


The first radiographic attempt to visualize the inferior 
vena cava was by Dos Santos in 1935 [1] and modified in 
1947 by O'Loughlin [2] and Farinas [3]. Subsequent 
technical refinements, including visualization of the vena 
cava in two projections (such as an anteroposterior and 
a lateral or oblique), have made the inferior vena cavo- 
gram an important study in evaluating abdominal and 
retroperitoneal disease [4-6]. Since the incidence of 
congenital abnormality cf the inferior vena cava is low, 
the vena cava is angiocraphically identified in normal 
anatomic position in more than 98% of patients [7]. 

With ultrasound, the superior portion of the inferior 
vena cava can be successfully visualized in almost every 
patient [B, 9]. However, the distal portion may occasion- 
ally be obscured by overlying bowel gas. With longitudi- 
nal and transverse images, both the anteroposterior and 
lateral positions of the inferior vena cava can be accu- 
rately defined, as well as its relation to adjacent organs 
and vessels. In a longitudinal projection, the distal and 
midportion of the vena cava are horizontal in course, 
while more proximally it is hammock shaped (concave 
anteriorly) [10]. 

The walls of the inferior vena cava are thin and thus 
prone to deformity by acjacent masses [6]. Any displace- 
ment or change in the shape of the vena cava can be 
easily evaluated by either contrast or sonocavogram. 
Specific organs and blood vessels are situated posterior 
to the inferior vena cava. We examined masses that 
elevated the vena cava anteriorly and attempted to locate 
their origins. 


Subjects and Methods 


From June 1977 to June 1978, 2,850 abdominal and retroper- 
itoneal examinations were performed at Thomas Jefferson Uni- 
versity Hospital in Philade phia. In 21 of these, masses caused 
anterior displacement of the inferior vena cava. There were 11 
female and 10 male patients aged 3-78 years. 

Patients were initially examined supine using high-resolution 
contact gray scale B-scan equipment with a 3.5 MHz transducer. 
A 2.25 MHz transducer was substituted for large body types to 
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image the nferior vena cava. Other positions used for more 
complete imaging of the vena cava included a left oblique or 
decubitus view with scanning performed through the right 
flanz. The patient's arms and legs were given edequate support 
for maximum relaxation of the anterior abdominal musculature. 
Since swzl'owed air or ingested barium can obscure large parts 
of the infertor vena cava, the patient was instructed to fast prior 
to the examination and was not scanned after a recent barium 
meel. 

U trasonography was performed in both longitudinal and 
trarsverse planes. Usually, the full extent of the inferior vena 
cava was best visualized in the longitudinal axis 1-2 cm right of 
the midline beginning at the xiphoid process with a single 
sweep from under the costal margin caudally toward the umbil- 
icus. Transverse scans were then obtained at 1-2 cm intervals 
from the xiphoid to the umbilicus. The patient was instructed to 
breathe deeply to displace the liver downward, which often 
provides € more complete visualization of the vena cava. A 
Valsalva raneuver frequently improves visualization, but some- 
times abcomen expansion during the procedure actually 
hinders ecequate imaging. 


Results 


The first eight of the 21 cases, composed of seven 
tumors aad one blood vessel abnormality, included: one 
liver mess (hepatoma), one right renal mass (polycystic 
kicney cisease), one right adrenal tumor (pheochro- 
macyto ra), four lymph node enlargements (three metas- 
taces and one lymphoma), and one tortuous abdominal 
aorta. 

5n the basis of these initial cases, it became apparent 
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Fg. 1.—Longitudinal diagram of inferior vena cava. Dashed 
lines divide vena cava into three segments: upper (hepatic), 
middle (pancreatic), and lower (small bowel). 
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Fig. 2. — Right adrenal mass (pheochromocytoma). A, Longitudinal scan 2 cm right of midline. Primarily solid mass with anechoic areas (M) of right 
adrenal gland. Predominant anterior displacement in upper division of inferior vena cava (IVC). L = liver; PV = portal vein. B, Anterior displacement of 
vena cava (arrows). 





pper division. Inferior vena cava (IVC) displaced anteriorly and medially by 
echogenic liver mass (M). Echoes within vena cava consistent with tumor thrombus. A — aorta; S = spine; LPV = left portal vein. B, Anterior 


that masses originating from specific organs usually 
elevate specific parts of the inferior vena cava. There- 
fore, a better determination of the origin of a mass can 
be made by: (1) defining the mass' ultrasound pattern 
and (2) determining the part of the inferior vena cava 
most anteriorly displaced by the expanding mass. This 
approach was used in the next 13 cases of vena caval 
elevation in 11 tumors and two blood vessel abnormali- 
ties, which included: one liver mass (polycystic liver 
disease), one right adrenal tumor (pheochromocytoma), 


one neurogenic tumor (neuroblastoma), one muscle 
mass (rhabdomyosarcoma), seven lymph node enlarge- 
ments (four metastases and three lymphomas), one tor- 
tuous abdominal aorta, and one right renal artery aneu- 
rysm. 


Discussion 


Angiographically, the inferior vena Cava was initially 
divided into two parts: (1) Superior to and (2) inferior to 
the renal veins [11]. Later, it was Proposed that the 
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inferior vena cava be divided into three parts: (1) the 
lower part below the entrance of the renal veins, (2) the 
middle portion between the renal veins and the hepatic 
veins, and (3) the upper part above the hepatic veins [5, 
Taj; 

Since the renal veins are not imaged on longitudinal 
scans of the inferior vena cava and are occasionally not 
seen even by transverse scanning, a new three-part 
division was proposed for ultrasound imaging of the 
inferior vena cava (fig. 1). The upper division, the hepatic 
part, courses through the liver extending cranially from 
the hemidiaphragm to the portal vein caudally. Both the 
liver and portal vein are easily identifiable structures. 
Since there is no bowel gas to obscure caval imaging, 
this part is almost always seen. The middle division, the 
pancreatic part, is limited to the region posterior to the 
pancreas extending from the portal vein cephalad to the 
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Fg. 4. —Fight renal artery aneurysm. A, Longitudinal scan 2 cm right 
of midline inferior vena cava (IVC) elevated by renal artery aneurysm 
(RAA) immediately posterior to portal vein (PV). B. Transverse scan 3 cm 
below xipod with similar findings. L = liver: A = aorta; S = spine; SMA 
= superiormesenteric artery; C = right crux of diaphragm. C, Right renal 
arte-y aneurysm (RAA) secondary to fibromuscular dysplasia. Arterioscle- 
rotic chanses and aneurysmal dilatation of abdominal aorta (A). 


caudalmest extent of the pancreatic head. The lower 
division :s termed the small bowel part because Seg- 
ments of the duodenum and jejunum lie anteriorly. It 
ex ende from the caudalmost extent to the pancreatic 
head caudally to the bifurcation of the inferior vena cava 
into the common iliac veins. Since the bowel may be gas 
filled, tns part is the most difficult to visualize of the 
three div sions. 

deally. if a mass has a characteristic sonographic 
pettern. its site of origin can be determined. In general, 
ths is rct the case and additional information is needed. 
Wren = mass is detected, the midpoint of the mass can 
be defined in relation to the division of the cava most 
affected by this expansion. Knowing the anatomic rela- 
tion of normal structures to specific parts of the inferior 
vena czva, a differential diagnostic approach to the 
antericr displacement of the cava can be made. This is a 
modification of the vector principle [13]. The following 
sectioms discuss the three ultrasound divisions and the 
organs or vessels most commonly associated with these 
parts. r addition, a fourth generalized category is used 
fcr diftuse processes that cannot be confined to a spe- 
c fic segment. 


Uoper cr Hepatic Part 


Expanding masses immediately posterior to this seg- 
ment are most likely to be of right adrenal, neurogenic, 
or heretic origin. 

Our two right adrenal masses produced anterior dis- 
placement of the upper portion of the inferior vena cava 
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portal vein; P = pancreas; A = aorta; S = Spine. 


(fig. 2). From an anatomic standpoint, this is consistent 
with the position of the right adrenal gland. It is usually 
Situated at the superior aspect of the renal fascia and 
immediately posterior to the inferior vena Cava (espe- 
cially the medial limb of the right adrenal gland). There- 
fore, expanding tumors will usually elevate this portion 
of the vena cava [5, 14, 15]. 

A neuroblastoma also elevated the hepatic part of the 
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inferior vena cava [6, 16]. In the retroperitoneum, neural 
tumors most commonly originate from the adrenal me- 
dulla, or, less commonly, from the sympathetic nerve 
chain, particularly the celiac (semilunar) ganglion [4]. 
While any division of the vena cava may be affected, the 
upper part is most commonly elevated by enlarging 
neurogenic masses. 

The two liver masses that displaced the upper part of 
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Fig. 7.— Tortuous abdominal aorta. A, Longitudinal scan 3 cm right of midline. Mferiorvena cava (IVC) elevated in upper and micdle divisions by the 
tortuous aorta. B, Transverse scan 4 cm below xiphoid. L — liver; PV — portal vein A = eorta; IVC = inferior vena cava; S = spine. 


the vena cava anteriorly were a generalized hepatic 
enlargement (polycystic liver disease) and a localized 
posterior right lobe mass (hepatoma). Normally, poste- 
rior impression of the inferior vena cava may be caused 
by the caudate lobe [4]. When overall hepatic enlarge- 
ment occurs, the vena cava is generally compressed 
rather than displaced [5], except when one area of the 
liver is preferentially involved. When localized masses 
produce displacement of the inferior vena cava, it is 
usually in a posterior, lateral, or medial direction, since 
little of the liver parenchyma is posterior to the cava. 
However, masses of the posterior aspect of the caudate 
and right lobes may cause elevation of the inferior vena 
cava (fig. 3). A mass in the right lobe of the liver may also 
enlarge the liver and extend caudad to affect the cava 
distal to the portal vein, thus involving both the upper 
and middle divisions. 


Middle or Pancreatic Part 


Abnormalities of the right renal artery, right kidney, 
lumbar spine, and lymph nodes will most commonly 
elevate this segment. 

A right renal artery aneurysm may anteriorly displace 
the inferior vena cava (fig. 4). Although there is variability 
in the relation of this artery to the portal vein, it generally 
arises at the interspace between the first and second 
lumbar vertebrae or caudad to the portal vein within the 
middle division [17]. The right renal artery is frequently 
noted by its impression of the posterior surface of the 
vena cava on contrast cavogram [4-6, 8, 18, 19] and is 
visualized in both transverse and longitudinal planes on 
sonocavogram [20]. On arteriography, a normal renal 
artery does not exceed 1 cm in diameter and shows 
gradual tapering from its origin [21]. 

Although the position of the right kidney is also vari- 


abla in relation to the portal vein, the majority of the 
kidney is usually situated in the middle division, but may 
affect the upper and occasionally even the lower seg- 
ment. Sence the right kidney is predominantly lateral to 
the infesior vena cava, only masses that extend medially 
wil impinge upon and elevate the vena cava [4, 5]. The 
one right renal mass, polycystic disease of the kidney, 
caused anterior displacement of the inferior vena cava 
primarily in the middle but also in the upper division (fig. 
>). 

Anter or changes in the lumbar vertebrae or interposed 
disc speces may elevate the inferior vena cava, although 
no cases were detected in this series. The most common 
causes are anterior osteophytes and exaggeration of the 
normal ordotic curve [4, 5, 19]. 


Lower cr Small Bowel Part 


There are usually no major organs or blood vessels 
pcsterior to this segment, and, in general, only abnor- 
malities in the lumbar spine and lymph nodes may 
elevatethis portion of the vena cava. 


Genera ized 


Lymph node enlargement constitutes most of the ab- 
normalties in this group. Retroperitoneal tumors, tor- 
tuous zbdominal aortas, and rarer causes are also dis- 
cussed below. 

Lymph node enlargement is the most common cause 
of anterior displacement of the inferior vena cava. Of our 
1" casas, seven were metastatic disease and four were 
lymohc ma, with little difference between the two, except 
that lymphoma tended to be more widespread than the 
metastatic disease [4]. Although any of the divisions can 
be elevated by enlarged lymph nodes. the middle and 
Icwer segments are more likely to be affected [18] (fig. 
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6). Lymphadenopathy as a cause of anterior displace- 
ment of the inferior vena cava has been extensively 
documented on both contrast cavogram [4, 6-8, 18, 22- 
24] and sonocavogram [9, 25]. 

The literature states that 20% of tortuous abdominal 
aortas curve convexly to the right impinging on the left 
side of the cava [26, 27]. In our two cases of tortuous 
abdominal aortas, the aorta extended posterior to the 
inferior vena cava causing elevation of the upper and 
cephalad parts of the middle divisions (fig. 7). The left 
renal vein originates from the inferior vena cava and 
Courses anterior to the aorta. It is postulated that when a 
tortuous abdominal aorta curves to the right in this 
region, it should extend posterior to the vena cava. 

A rhabdomyosarcoma of the right psoas and crux was 
found to elevate the inferior vena cava. Other causes not 
found in this series are primary retroperitoneal tumors. 
especially sarcoma [4, 5], retroperitoneal fibrosis [28], 
and hematoma [8]. Although not reported, retroperito- 
neal abscess may similarly elevate the vena cava. To 
date, no reported cases of anterior displacement of the 
inferior vena cava by pelvic lipomatosis or retrocaval 
ureter have been found. 

Anterior elevation of the inferior vena cava is not a 
common occurrence, although at times an abnormality 
in this structure is the only pathologic indication in the 
abdomen or retroperitoneum. Ultrasound division of the 
inferior vena cava combined with the vector principle 
has proven useful in differentiating masses. 
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Ultrasonic Assessment of Renal Transitional Cell Carcinoma: 
Preliminary Report 


PETER H. ARGER,' CHARLES B. MULHERN,’ HOWARD M. PCLLACK,’ MARC P. BANNER,’ AND ALAN J. WEIN? 


The value of ultrasound in determining the etiology of 
nonopaque filling defects seen in the renal pelvis at intrave- 
nous urography is under study. The ultrasound findings in 
three patients with proven transitional cell carcinoma of the 
kidney were similar and consisted of separation of the central 
renal echo complex by a region of low-intensity echoes. This 
pattern is distinct from characteristically echogenic nono- 
paque renal calculi and anechoic hydronephrosis. Renal col- 
lecting system blood clots may have an echo pattern similar 
to collecting system tumors, but can usually be distinguished 
by their mobility and transitory nature. Further investigation 
into the specificity and sensitivity of the ultrasonic diagnosis 
of renal collecting system masses is underway. 


Nonopaque filling defects in the renal pelvocalyceal 
system present a diagnostic problem. A noninvasive 
diagnostic method which could help distinguish urothe- 
lial transitional cell or squamous cell tumors from clot or 
nonopaque stones would be of significant value. 

To assess the value of ultrasound in this clinical 
situation, we scan all patients with nonopaque filling 
defects in the renal pelvocalyceal system. This report 
details our initial experience with three patients with 
proven transitional cell carcinoma of the renal pelvis. 
The ultrasonic findings differ from our experience with 
nine proven cases of nonopaque stones [1]. Comparison 
with two cases of pelvocalyceal system blood clots was 
also done. 


Materials and Methods 


All ultrasonic examinations were done on a Unirad Sonograf 
3 commercially available gray scale machine. Both 3.5 MHz and 
5 MHz 13 mm- medium-focused transducers were used. Images 
were recorded on x-ray film. Single, linear, noncompounded 
scans and, where necessary, compounded scans of the kidney 
were obtained in both the longitudinal and transverse planes 
with the patients prone. In right-side lesions, the liver was 
scanned with the patient supine. 


Case Reports 


Case 1 


A. L., a 73-year-old white man, was found to have micro- 
scopic hematuria on a routine physical examination. Intrave- 
nous urography showed a nonopaque filling defect in the left 
pelvocalyceal system. Renal ultrasound evaluation showed sep- 
aration of the central dense echo complex with low-intensity 
echoes between (fig. 1A). Intravenous urography suggested the 
presence of a papillary mucosal lesion which was confirmed by 
retrograde pyelography (fig. 1B). 
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Patholcgic examination of the resected left kidney and ureter 
revealed wansitional cell carcinoma of the renal pelvis with 
superficia invasion. Ultrasound water-bath scanning of the 
kidrey specimen showed separation of the central echo com- 
plex with «cw-intensity echoes between the separation (fig. 1C). 
The intensity of these echoes was similar to that of the cortico- 
mecullary, portion of the kidney and did not represent electronic 
noise. Nc acoustic enhancement distal to the separated central 
echo complex was seen. 


Case 2 


H. R., a 65-year-old white woman had painless gross hema- 
turia for 2 weeks. She had had numerous episodes of cystitis in 
the previous 5 years, but no hematuria. Intravenous urography 
rev»a'ed a right renal mass of uncertain origin which involved 
the rena! pelvis. Retrograde pyeloureterography showed an 
irregular papillary mass strongly suggestive of a urothelial 
neoplasm filling the upper part of the right pelvocalyceal sys- 
tems. The upper calyx did not fill with contrast material (fig. 2A). 

Renal ultrasound examination showed separation of the 
dease central echo complex with low-intensity echoes between 
(fics. 2E and 2C). Pathologic examination (gross and micro- 
scep c) »f the resected right kidney and ureter demonstrated 
transitional cell carcinoma which was largely confined to the 
resa! pewis, although in one small area there was a suggestion 
of superficial parenchymal invasion. 


Case 3 


P. H. a 58-year-old asymptomatic white man, was found to 
have a f lling defect in the right renal pelvis on routine follow-up 
in'reverous urography 2 years after cystectomy for transitional 
cell carcinoma of the bladder. Retrograde injection of the ileal 
loop confirmed the filling defect (fig. 3A). Repeat intravenous 
urography 2 months later showed a persistent defect with mild 
hydronephrosis. Urine cytology was class V x 2. Surgery has 
been deferred. 

Rana ultrasound examination showed separation of the cen- 
tral echo complex in the region of the renal pelvis with low- 
irtensity echoes between. The echo intensity was similar to that 
9 the corticomedullary area of the kidney (fig. 3B). 


Discussion 


Turrors originating from the renal pelvocalyceal mu- 
cosa constitute about 7% of all malignant renal neo- 
plasms [2]. The vast majority of these lesions are transi- 
tonal cell, although squamous cell carcinoma and, 
rarely adenocarcinoma may also occur. Most collecting 
system tumors are malignant with a poor prognosis. The 
cutlock is determined by both tumor stage and grade. 

The presence of a urothelial renal tumor is usually first 
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suspected because of a pelvocalyceal system filling de- 
fect seen on intravenous urography. Unfortunately, ap- 
pearances of such defects are often nonspecific. Blood 
clots, nonopaque stones, and invading renal cell lesions, 
as well as a number of other less common entities such 
as fibromas, hemangiomas, or leiomyomas, may have a 
similar appearance. 

Unlike calculi and blood clots, urothelial lesions tend 
to have irregular outlines reflecting their papillary or 
polypoid nature. While such an appearance may suggest 
the presence of a urothelial tumor, more substantial 
proof is usually required before surgery is done. 

Inflammatory reactive changes are not easily distin- 
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Fig. 1.—Case 1. A, Prone longitudinal, 5 cm left of midline. Separation 
of central dense echo complex (arrows). Note low-intensity echoes 
between separation. B, Retrograde pyelogram. Lobulated filling defect 
in left pelvocalyceal system. C, Water-bath scan of kidney specimen 
(longitudinal). Separated central dense echo complex (arrows) with 
lower intensity echoes between separation. 


guished from neoplasia by urinary cytology. Reported 
cytology sensitivity is 6096-9096 [3]. 

Since collecting system tumors are usually very hypo- 
vascular, angiography tends to be of limited value [4]. 
although renal phlebography may show vascular encase- 
ment [5]. Endoscopic brush biopsy has been used. but is 
somewhat cumbersome and not well suited for lesions in 
the middle and lower calyces [6]. Ultrasonic investigation 
of urothelial tumors was undertaken in the hope that it 
would add another significant dimension to the preop- 
erative assessment of these lesions. 

We have examined five patients with suspected transi- 
tional cell carcinomas of the renal pelvis, three of whom 
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Fig. 2.—Case 2. A, Right retrograde ureteropyelo- 
gram. Irregular papillary filling defect in pelvocalyceal 
system. B, Prone longitudinal, right kidney. Separation 
of dense central echo complex (arrows). Low-intensity 
echoes in space between separation. C, Prone trans- 
verse, right kidney. Same central dense echo complex 
separation (arrows) with low-intensity echoes between 
separation. 


have had subsequent confirmation of the diagnosis. Our 
experience with these three patients indicates that the 
ultrasonic characteristics of the lesion were similar in 
each case. The normally compact dense echoes in the 
renal hilus (central echo complex) were separated and 
the space between contained a low-intensity echo. This 
appearance is somewhat similar to that seen in hydro- 
nephrosis, except that the central low-intensity echoes 
indicate the presence of echogenic material within the 
pelvocalyceal system and acoustic enhancement seen 
with hydronephrosis is not present. These findings also 
differ markedly from those seen in nonopaque renal 
stones where dense echoes with acoustic shadowing are 
encountered [1]. 

This pattern is also different from the ultrasonic pat- 
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tern c hypernephroma. Both the densely and the poorly 
echo-»2roducing hypernephromas can be expected to 
have ‘heir primary manifestations in the renal substance 
rathe: than the collecting systems, while the situation is 


reversed with urothelial tumors. Though extensive 
grown of either hypernephromas or of transitional cell 
umo s could mimic each other, this would be unusual. 
The ultrasonic appearance of intrapelvic blood clots is 
jot unlike that of pelvic tumors, although clots may be 
more strongly echogenic. The mobility of blood clots as 
:he patient's position is changed, as well as their transi- 
:ory nature, will usually differentiate them from pelvic 
tumors (fig. 4). The lack of acoustic shadowing helps 
distinguish small clots from radiolucent stones (fig. 5). 
The smallest lesion imaged was 1.0-1.5 cm (fig. 3). 
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Fig. 3.— Case 3. A, Intravenous urogram. Filling defect (arrow) in medial pelvis. B, Prone transverse, 7 cm above iliac crest. Separation of medial 


central echo complex due to hydronephrosis. In medial aspect of hydronephrotic pelvis, there are persistent low-intensity echoes (arrow) 
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Fig. 4.—A, Supine longitudinal. Densely echogenic blood clots in posterior aspect of markedly hydronephrotic right renal pelvis (arrow). B, Prone 
transverse. Marked bilateral hydronephrosis. Right intrapelvic echogenic blood clots have moved anteriorly in dilated right renal pelvis (arrow). 


Noncalculous filling defects which do not separate the 
central echo complex are not likely to be imaged be- 
cause of the lack of acoustic shadowing (fig. 5B). 

These preliminary results suggest that ultrasound can 
aid in determining the etiology of renal pelvis nonopaque 
filling defects. The pattern observed for renal transitional 


cell carcinoma is distinctly different from that of nono- 
paque calculi. Renal pelvocalyceal system blood clots 
pose a problem because their sonographic appearance 
may mimic transitional cell tumors. However. their mo- 
bility and transitory nature aid in distinguishing them 
from tumors. Further investigation is needed and is 
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Fig. 5.—A. Intravenous urogram. Elongated filling defect 
(arrow) in right kidney in patient with hematuria Defect 
disappeared after passage of blood clot. B, Prone longitudi- 
nal. mmedietely after intravenous urogram. No evidence of 
acoustic shadowing to suggest stone. Scan appears normal 
because clot is too small to distend pelvocalyceal system and 
cause centra: echo complex separation. 
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Medial Deviation of the Pelvic Ureters after Abdominoperineal Resection 
of the Rectum 


GEORGE YOUNG,’ MARVIN E. GOLDBERG,' AND FREDERIC D. NEMER? 


Pre- and postoperative urograms of 47 patients undergoing 
abdominoperineal resection were reviewed for ureteral devia- 
tion and obstruction. Postoperative medial deviation occurred 
in 11 patients (23.4%). Both ureters were involved in six of 
these patients. Ureteral deviation was identified as early as 3 
days after surgery. Obstruction of the ureters occurred in four 
patients and was due to tumor in three of these. 


Urinary tract complications after abdominoperineal re- 
section of the rectum have been well documented [1-6]. 
The urographic finding of medial deviation of the ureters 
following such resection of the rectum is generally well 
known. However, the frequency of occurrence has not 
been documented [3, 5] and is the subject of this inves- 
tigation. 


Materials and Methods 


We reviewed records of 54 consecutive patients who under- 
went abdominoperineal resections at the University of Minne- 
sota Hospitals during a 7'/z year period ending in May 1977. We 
identified 47 cases in which pre- and postoperative excretory 
urograms were obtained. Tne urograms were reviewed for 
development of postoperative deviation of the ureters or ob- 
struction (fig. 1). The presence of deviation of the ureters was 
determined independently by two observers (M. E. G G. Tu 
Initial attempts to measure the displacement of the ureters from 
a nearby bony landmark were abandoned because radiographs 
were not always available at the same phase of ureteral peristal- 
sis from both pre- and postoperative studies. As a result, a 
judgment as to ureteral deviation was made by viewing films 
from each study. The elapsed time from date of surgery to date 
of the urogram varied from 3 days to 3 years (table 1). 


Results 


During the period studied, 54 patients underwent ab- 
dominoperineal resection. Of these, 44 had resection for 
carcinoma of the rectosigmoid and 10 for ulcerative 
colitis. In the group undergoing resection for carcinoma, 
38 patients had urograms. Medial deviation of the ureters 
was found in 10 patients in this group. In the grcup with 
ulcerative colitis, urograms were reviewed in nine cases. 
Medial deviation of the ureters occurred once (11.196). A 
total of 11 of 47 (23.496) patients had medial deviation of 
the pelvic ureters postoperatively (table 1). Deviation of 
the ureters was found to be bilateral in six of 11 in- 
stances. 

Four patients had ureteral obstruction. In two of these 





Received April 18, 1978; accepted after revision November 30, 1978. 


(E. C. and S. S), the obstructive findings were associ- 
ated with tumor recurrence. One patient (V. K.) had 
ureteral obstruction on a study obtained 3 days after 
surgery (ebstruction thought due to postoperative 
edema. since 2 years later this patient was free of tumor 
recurrence). Another (E. P.) had obstruction at 13 days 
due to persistent tumor. 


Discussion 


Alteration in the normal position, size, and course of 
the ureters is not uncommon after pelvic surgical proce- 
dures. When major colon and rectal resections are per- 
formad transabdominally, care is taken tc identify both 
ureters. During the mobilization of the rectosigmoid for 
a low anterior resection or proctectomy, tne ureters are 
swept laterally by blunt sweeping movements in hand 
dissection. In the resection for carcinoma of the rectum, 
an extensive lymph node dissection is performed unlike 
ulce-ative colitis where lymph node dissection is not 
done. While a lymph node dissection may contribute to 
the ater deviation of the ureters, the difference in fre- 
quency ef medial deviation between the carcinoma 
group and the colitis group (26.3% vs. 11.196) is not 
statistically significant. In the abdominoperineal resec- 
tion, tre anterior abdominal aspect is completed and the 
proctectomy is performed either synchronously or as a 
second stage when the abdomen has been closed and 
the patient turned over in the prone jackknife position. 
In either event, after anterior resection of the rectum or 
abdominoperineal resection, the residual peritoneum 
tha: formed the floor of the pelvis is reconstructed [7]. It 
is believed that during the reconstruction of the pelvic 
flocr oy suturing the peritoneum and drawing the lateral 
margins medially, the major deviation of the ureter oc- 
curs. Other factors contributing to medial deviation in- 
clude metastatic spread of neoplasm to the retroperito- 
neal lymph nodes or local tumor extension [3]. 

In previous studies [3, 5, 6], obstruction of the ureters 
was usually due to tumor recurrence. Our series con- 
firms that ureteral obstruction is suggestive but not 
conclusive evidence of tumor recurrence. While the 
appearance of medial displacement of the pelvic ureters 
ranged from 3 days to 3 years, no attempt was made to 
obzain serial studies of the urinary tract. 

As mentioned by Friedenberg et. al. [3], the following 
additional conditions should be considered in the differ- 
ential diagnosis of medial ureteral deviation: idiopathic 
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Fig. 1.—A, Preoperative urogram. Normal course of pelvic ureters. B, Urogram after abdominoperineal resection of rectal carcinoma. Both ureters 
retracted medially and left ureter is not filled to same extent as right. 














TABLE 1 ACKNOWLEDGMENT 
Abdominoperineal Resection and Ureteral Deviation: Clinical We thank Dr. Lawrence Williams for statistical evaluation and 
and Radiographic Data Susan Marthaler for assistance in manuscript preparation. 
Medial Deviation Time of Urogram 
Patient Age and Sex aratat After Surgery Obstructed REFERENCES 
(months) 
V.K... TLF Bilateral 0.1 " ls seth ps A, Bergdahl L: Urologic complications TORNA 
E.P... 72.M Right 0.4 4 abdominoperineal resections of the rectum. Arch Surg 111: 
F.K... 64,M Bilateral 6 - 969-971, 1976 
W.L... 70.M Bilateral 6 = 2. Baumrucker GO, Shaw JW: Urologic complications follow- 
L.W... 66,M Right 12 = ing abdominoperineal resections of the rectum. Arch Surg 
SG. vx 70M Bilateral 18 + 67 :502-513, 1953 
D.B... 86,F Right 18 " 3. Friedenberg RM, Ney C, Lopez FA, Stachenfeld RA: Clinical 
9.9... 72,M Bilateral 24 * significance of deviations of the pelvic ureter. J Urol 96: 
F.W.. 58, F Bilateral 36 = 146-151. 1966 
^ à = 5 EM E. = 4. Sankey ME, Heller E: The urologic complications of abdom- 
eer —— : = PREA PRENESE inoperineal resection. J Urol 97 :367-370. 1967 
ote.— patients underwent resection or carcinoma o e rectosigmol excep . e . è . . 
J. H. who had ulcerative colitis and B. B. who had cloacal carcinoma. Tumors 5. Spillane RJ, Kaiser TF, Prather GC: Medial deviation of the 
recurred only in E. C., S. S., and E. P. who had persistent tumor. ureters complicating carcinoma of the rectum and sigmoid 
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Ureteral Obstruction Resulting from Vasculer Prosthetic Graft Surgery 


DONALD A. TRACY,’ RONALD L. EISENBERG AND MARCUS W. HEDGCOCK 


Four cases of ureteral obstruction are described which 
were primarily due to compression from an overlying vascular 
graft and retroperitoneal fibrosis. Infection may also be 
causal. Excretory urography should be performed routinely 
after vascular prosthetic surgery to permit early diagnosis of 
this complication. Ultrasonography may also be helpful in 
certain cases. 


Ureteral obstruction can produce the serious complica- 
tions of hydronephrosis, infection, urine extravasation, 
and fistulas. Important but not previously well recog- 
nized causes of such obstruction after vascular bypass 
surgery are mechanical compression, retroperitoneal 
fibrosis, and infection. Only 17 cases of ureteral obstruc- 
tion after vascular bypass surgery have been described 
[1-8]. We report four additional cases. 


Surgical Technique 


Standard technique for aortofemoral or aortoiliac by- 
pass surgery involves a midline abdominal incision from 
the xiphoid process to the symphysis pubis, retraction of 
the intestines, and incision of the retroperitoneal tissues 
to expose the distal aorta. If the distal end of the graft is 
to be anastomosed to the femoral artery, a separate 
groin incision is made to expose the intended site of 
anastomosis. For an aortoiliac graft, the original incision 
is extended to expose the site for iliac anastomosis. 
Using blunt dissection of the retroperitoneal soft tissues 
anterior and parallel to the iliac artery, a tunnel is created 
into which the graft prosthesis is placed. The ureter 
normally crosses anteriorly to the distal common iliac 
artery before entering the bladder. Unless care is taken 
to make the tunnel for the graft posterior to the ureter by 
dissecting beneath the posterior parietal peritoneum and 
cleanly along the anterior surface of the iliac artery, the 
graft may be positioned anterior rather than posterior to 
the ureter. In this situation ureteral compression may be 
anticipated. 


Case Reports 
Case 1 


A 52-year-old man experienced left leg claudication 9 months 
after placement of a bilateral aortofemoral graft. Aortography 
demonstrated occlusion of the left limb of the graft. The patient 
underwent further surgery, in which another bilateral prosthetic 
aortofemoral graft was inserted. The patient was readmitted 6 
months later because of right flank pain and right leg claudica- 
tion. Excretory and retrograde urography (figs. 1A and 1B) 
disc/osed partial ureteral obstruction bilaterally at the level of 
the iliac vessels; aortography showed occlusion of the right 
limb of the graft. 
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At surgery fhe left ureter was trapped between the remnant of 
the original 3»aft and the left limb of the replacement graft. The 
ureter was dissected free, and the remnant of the original graft 
removed. The left ureter was then slung in a retroperitoneal 
tunnel by suturing the psoas fascia laterally. The tunnel was 
extenced from the pelvic brim to the lower pole of the left 
kidney. On t right side, exploration revealed the right ureter 
to be ebstruc ed not by compression from the grafts, but rather 
by constricting adhesions from surrounding dense retroperito- 
neal fibrosis. After lysis of the adhesions, the right ureter was 
slung in the same type of retroperitoneal tunnel as the left. 
Retrograde excretory urography during postoperative removal 
of stent ca:Feters demonstrated bilateral clearing of ureteral 
obstruction end reduced hydronephrosis (fig. 1C). 

Commen*. This unique case demonstrates two different 
causes of pcstgraft ureteral obstruction—entrapment with re- 
sulting mechanical obstruction of the left ureter between origi- 
nal and replacement grafts, and obstruction of the right ureter 
secordary :c postsurgical retroperitoneal fibrosis. The surgical 
technique was designed to prevent recurrence of ureteral ob- 
struction from the retroperitoneal fibrosis. 


Case 2 


A &7-year-old man had a ruptured abdominal aortic aneurysm 
resected ane replaced with a bilateral aortoexternal iliac graft. 
Posteperative complications included acute renal failure, attrib- 
uted to acute tubular necrosis secondary to both intraoperative 
hypotension and suprarenal cross-clamping of the aorta for 8 
min. The pæient was maintained on hemodialysis for 3 weeks 
and had serum creatinine levels reaching 6.0 mg/dl. When the 
patient was discharged, serum creatinine had dropped to 3.0 
mg/cl, and 2 months later to 2.6 mg/dl. During the next 4 
months, re: al function became worse, and a urinary tract 
infection developed. Excretory urography demonstrated left 
ureteral obstruction with hydronephrosis and cortical atrophy 
of tke left kidney. Tomography of the ureter clearly demon- 
strated the -xact site of obstruction (fig. 2), which was thought 
to be caused by compression from the overlying graft and/or 
retrcperitor2al fibrosis. However, corrective surgery was not 
undertaken 2ecause of the patient's frail condition. Ten months 
later. renal unction had worsened, serum creatinine levels had 
riser to 4.9"mg/dl, and the ureteral obstruction had not dimin- 
ished. 

Commen:. This patient's ureteral obstruction resulted from 
either mect anical compression by the graft or retroperitoneal 
fibrcsis. 


Case 3 


A 60-yea-old man underwent resection of a thoracoabdom- 
inal aortic aneurysm and placement of an aorta-to-common 
iliac artery bypass graft. Postoperative excretory urography, 
performed to evaluate renal function, demonstrated hydrone- 
phresis c* the left kidney due to ureteral obstruction at the level 
of €1. The patient did well clinically, although follow-up retro- 
grace excretory urography disclosed persistence of the ureteral 
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Fig. 1.—Case 1. A and B, Partial bilateral ureteral obstruction where limbs of aortofemoral graft cross and resulting ureterectasis. caliectasis, and 
hydronephrosis. C, Postoperative during removal of stent catheters. Ureters in lateral retroperitoneal tunnels. Previous bilateral ureteral obstruction is 
diminished. 


narrowing. The patient was readmitted 4 years later for painless 
gross hematuria. Results of renal function tests were normal, 
but excretory urography (fig. 3A) showed left renal cortical 
thinning with the persistent partial ureteral obstruction. During 
the next 18 months, the patient had no further urinary tract 
symptoms, although excretory urography showed no improve- 
ment in renal function. Aortography demonstrated adequate 
blood flow to both kidneys, indicating that the loss of left renal 
cortical substance was most likely due to the chronic partial 
ureteral obstruction. The ureter was found to be compressed by 
the graft and by the patient's native left common iliac artery (fig. 
3B). 

Comment. Decreasing renal function in this asymptomatic 
patient seems to have resulted mainly from direct mechanical 
compression of the ureter by the overlying graft, although 
reactive retroperitoneal fibrosis may also have contributed. 


Case 4 


A 68-year-old man underwent resection of an abdominal 
aortic aneurysm and placement of an aortofemoral prosthetic 
graft. Two weeks after discharge, he returned with flank pain. 
Excretory urography demonstrated hydronephrosis on the left 
caused by ureteral obstruction at the level of L5. Follow-up 
excretory urography 1 month later showed no ureteral obstruc- 
tion and decreased hydronephrosis. Follow-up excretory urog- 
raphy 3 years later showed the left urinary tract to be within 
normal limits. Five years after the graft surgery, the patient was 
hospitalized after 3 months of fatigue and pain in the region of 
the left femoral artery. Excretory urography demonstrated re- 
currence of the ureteral obstruction at the level of L5 and 
hydronephrosis of the left kidney. Aortography disclosed the 
ureteral obstruction at the point where the graft crossed the left 
ureter. At that time, the patient's serum creatinine level was 1.9 

: P 3 mg/dl, and no surgical correction of the ureteral obstruction 
Fig. 2.—Case 2. Ureteral obstruction where pros- was attempted. Over the next 5 years, excretory urography 
thetic graft crosses ureter. continued to show left ureteral obstruction with hydrone- 
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phrosis, and the patient experienced chronic renal failure with 
the serum creatinine levels rising to 3.1 mg/dl. 

Comment. The delayed onset of ureteral obstruction in this 
patient suggests that the cause was reactive retroperitoneal 
fibrosis. 


Discussion 


Ureteral obstruction occurring after aortofemoral or 
aortoiliac bypass surgery can have several causes. The 
most common is compression of the ureter by an overly- 
ing graft limb. In 73% (11 of 15) of the reported episodes 
of ureteral obstruction [1-8]. including ours, in which 
the site was known, the obstruction developed about 
where the graft crossed a posteriorly positioned ureter. 
In one of our patients, the ureter was trapped between 
the remnant of an old graft posteriorly and a newer graft 
anteriorly, a type of compression not previously re- 
ported. 

Retroperitoneal fibrosis can also produce ureteral ob- 
struction after graft surgery [9]. Retroperitoneal fibrosis 
always occurs after aortic bypass surgery, the extent 
varying with the amount of surgically induced tissue 
damage, residual hematoma, and surrounding inflam- 
matory reaction to the prosthetic graft [4, 7]. In 27% (4 of 
15) of the episodes of ureteral obstruction in which the 
position of the graft was reported, the grafts had been 
placed posterior to the ureters, and the obstruction was 
caused by periureteric fibrosis alone. Even in cases in 
which compression of the ureter is the primary cause of 
obstruction, retroperitoneal fibrosis may contribute to 
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Fig. 3.— Cese 3. A, Persistent left partial ureteral 
obstruction, ’ydronephrosis, and cortical thinning 
of left kidney B, Left ureteral obstruction at site of 
overlving grat. 


the obstruction by not permitting the ureter to move free 
of the graf. 

Atthougnh graft infection did not occur among our four 
patients, E can also cause ureteral obstruction. In five 
(24%) of the 21 cases, graft infection, either from con- 
comitant reriureteric fibrosis or from abscess expanding 
against th= ureter, produced obstruction of the ureter. 
Ure:eral intramural fibrosis resulting from constant 
pounding of the ureter between a pulsatile graft and a 
stenosed artery has also been postulated as a cause of 
ureteral obstruction [3]. However, it should be noted that 
ureteral oostruction has diminished in all cases in which 
surgical intervention to reposition the ureters and lyse 
adhesions was undertaken. 

The mæst common clinical signs of ureteral obstruc- 
tion due :o prosthetic bypass graft surgery have been 
pain (flanx, lower back, or abdominal), sepsis, and signs 
of urinary tract obstruction and chronic renal failure. 
Hypertension [7], hematuria [3], and chyluria [10] have 
also beer symptoms. In only one instance (case 3) has 
the ureteral obstruction been demonstrated in an asymp- 
tomatic patient. 

Symptcms referable to ureteral obstruction in the 21 
reported >ases have occurred as early as 2 weeks and as 
late as & years after surgery. All but four cases were 
diegnosed within a year of surgery. Those cases diag- 
nosed eerly were mainly due to direct mechanical ob- 
struction of the ureter by the prosthetic graft. Delays in 
the devebpment of symptoms have been associated with 
the complication of retroperitoneal fibrosis. All of the 
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four reported cases of abscess formation about the graft 
causing ureteral obstruction were diagnosed 3-5 months 
after surgery. 

Of the 21 reported patients, 14 were treated surgically, 
most by graft revision or a ureteral-freeing procedure, 
although two required nephrectomy. Of the seven who 
were medically treated, all have had persistent ureteral 
obstruction and chronic renal failure. 

The incidence of ureteral obstruction after graft sur- 
gery has not been assessed because the unilateral hydro- 
nephrosis it produces may not cause symptoms [10]. 
However, in graft patients who have had ureteral ob- 
struction diagnosed, frequent and serious associated 
morbidity has occurred, including chronic renal failure 
and sepsis. Such serious sequelae underscore the need 
for awareness of ureteral obstruction as a complication 
of reconstructive vascular surgery. 

Preservation of the normal anatomic relation of the 
ureter to the common iliac artery may decrease the 
incidence of postgraft ureteral obstruction [2-7]. There- 
fore, during vascular surgery, the ureter should be 
placed anterior to the prosthetic graft. This maneuver is 
especially important since the correction of ureteral 
obstruction involves either reanastomosis of the graft, 
with the attendant risk of graft occlusion, or division and 
repositioning of the ureter, with the possibility of graft 
sepsis produced by extravasation of infected urine. Case 
1 had ureteral obstruction due to entrapment between 
old and new grafts; this indicates, we believe, that an old 
graft should be completely resected when a new one is 
inserted. In patients with obstruction due to retroperito- 
neal fibrosis alone who are undergoing lysis of constrict- 
ing adhesions, we concur with Ross and Goldsmith [1 1] 
that, as was done in case 1, an attempt be made to avoid 
recurrence of ureteral obstruction by placing the ureter 
laterally. Theoretically, in patients whose physical con- 
dition precludes further surgery, steroid therapy might 
reduce the incidence of obstructing adhesions by limit- 
ing the periureteric inflammatory reaction induced by 
the prosthetic graft. However, this mode of therapy 
needs further evaluation. 

Excretory urography is the most sensitive procedure 
for detecting ureteral obstruction and should be per- 
formed routinely after reconstructive aortic bypass sur- 
gery. Two of our patients had symptoms of ureteral 
obstruction within 6 weeks of surgery; thus, excretory 
urography soon after surgery seems advisable. In 8196 
(17 of 21) of the reported cases, including ours, the 
ureteral obstruction occurred within 1 year of surgery; in 
48% (10 of 21) of these patients obstruction developed 
within the first 4 months. Therefore, a second postoper- 
ative excretory urogram probably should be obtained 
within 4 months of surgery to detect silent unilateral 
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obstruction before serious complications occur. Excre- 
tory urography should be performed without significant 
delay if the postgraft patient has any lower urinary tract 
symptoms or develops urinary tract infection. 

In all reported cases, ureteral obstruction occurred 
most commonly at the level of L4-S1. When excretory 
urography fails to show the ureters in patients with 
previous graft surgery, tomography may be necessary at 
the level of L4-S1 to demonstrate the site of obstruction 
(case 2, fig. 2). Impressions by overlying graft limbs can 
sometimes be identified radiographically and may ex- 
clude other causes of obstruction such as nonopaque 
calculus. Hydronephrosis is also commonly seen on 
excretory urograms in patients with postgraft ureteral 
obstruction; this occurred in all four of our patients. In 
patients with sepsis, an adjacent abscess can cause a 
mass effect on the ureters [1]. Extravasation of contrast 
material from the obstructed ureter into fistulous tracts 
has also occurred [1, 5]. In patients hypersensitive to 
contrast material, ultrasonography can be used to eval- 
uate for hydronephrosis. 
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Metastatic Transitional Cell Carcinoma from the Bladder: 
Radiographic Manifestions 


STANFORD M. GOLDMAN,':? ARTURO A. FAJARDO.’ ROGELIO C. NARAVAL,? AND JOHN E. MADEWELL^ 


Metastases from transitional cell carcinoma of the bladder 
are not widely appreciated radiographically, although they are 
commonly found at autopsy. Radiographic evidence of meta- 
static disease was reviewed in 51 patients. Sites included 
lung, 28; bone, 24; mediastinum, eight; liver, eight; brain, 
three; urethra, one; abdominal nodes, one; and extradural 
space, two. The patterns of lung metastases consisted of 
solitary nodules, multiple nodules, segmental infiltrates, pul- 
monary edema, and a Pancoast tumor. A sarcoidlike pattern 
with hilar and interstitial disease was also seen. One patient 
had a malignant pleural effusion. Mediastinal lymph node 
enlargement was isolated or associated with lung involve- 
ment. Bone metastases demonstrated either an osteoblastic 
or a mixed osteolytic-osteoblastic pattern in 47% of the in- 
stances. Ivory vertebrae were identified in three patients. 
Because of the significance of identifying metastatic disease 
before any extensive curative bladder surgery, we recom- 
mend at least a preoperative chest radiograph, a bone scan, 
and a liver scan. 


Metastases from transitional cell carcinoma of the blad- 
der are commonly identified by the pathologist. In an 
autopsy series of untreated patients, the incidence of 
distant metastases was 65% [1]. Among 107 autopsies 
performed at Johns Hopkins Hospital, distant metastases 
in treated patients varied from 70% for stage C tumors to 
58% for stage B lesions [2]. Despite the apparently high 
incidence of metastases reported in the pathologic liter- 
ature [1-4], most radiologists are unfamiliar with the 
radiographic manifestations of metastatic bladder can- 
cer. 

No review of the subject exists in either general or 
subspecialty radiologic textbooks, and the little infor- 
mation they do contain is contradictory. In the past 50 
years, every journal report but one describes the radio- 
graphic manifestations in fewer than 12 patients [5-32]. 
In the one exception [21], the authors describe only bone 
involvement. Furthermore, of the 37 sites reviewed in 
their 24 patients, 20 were in the pelvis and sacrum. We 
believe most of these were direct extensions of tumor 
and not hematogenous or lymphatic metastases. 

An extensive review of the spectrum of radiographic 
manifestations from bladder carcinoma should be of 
particular value in this age of radical surgery and aggres- 
sive chemotherapy. Our experience in 51 patients with 
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radiographic evidence of metastatic bladder disease is 
reported here. In 25 of these, autopsy or biopsy proof of 
metastases was available. In all patients, the bladder 
lesiom was biopsied and proven to be a transitional cell 
carcinoma of the bladder, and metastases to the lung, 
mediastinum, bone, liver, brain, urethra, abdominal 
lympa nodes, and extradural space were demonstrated. 
We believe that metastatic bladder carcinoma is much 
more frequent than currently recognized. 


Materials and Methods 


The case material was obtained from: (1) Sinai Hospital of 
Baltimore, (2) Greater Baltimore Medical Center, and (3) Armed 
Forces Institute of Pathology. Metastases were identified in 32 
(9.5%) of 335 patients with pathologically proven transitional 
cell carcinoma of the bladder from records at Sinai Hospital 
over a 10 year period, 1967-1977. Metastases im 13 (29%) of 45 
patients were recognized in a similar manner from files of the 
Greater Baltimore Medical Center over a 5 year period, 1972- 
1977. Also included are six patients whose radiographs were 
from the Armed Forces Institute of Pathology. 

Metastases were confirmed in 12 patients by autopsy and in 
13 others by biopsy (six, bone; two, mediastinum; two, lung; 
one. liver; one, urethra; and one, extradural space). The other 
patients in this series at no time showed evidence of a second 
primary. On the basis of both clinical and radiologic evaluation, 
we ere convinced that we were dealing with lymphatic and/or 
hematogenous spread in these patients. Abnormalities that 
could possibly be attributed to direct extensicn of tumor were 
excluded. 

Types of radiographic examinations evaluated were chest 
radiographs, lung and mediastinal tomograms, central and 
appendicular skeletal films, urethrograms, myelograms, bone 
scans liver scans, and brain scans. One positive lymphangio- 
gram was also available. Not all of the above studies were 
pertommed on every patient; only studies clinically indicated 
were obtained. All patients from Sinai Hospital and the Greater 
Bal'imore Medical Center had at least a chest radiograph. In 
addition, 25 lung and mediastinal tomograms, 61 bone surveys, 
68 Done scans, 62 liver scans, 10 brain scans, three urethro- 
grams. fcur lymphangiograms, and two myelograms were ob- 
taired for these patients. A total of 86 patients had either bone 
scan. bome survey, or both. For statistical purposes, repeat or 
follow-up examinations of any single body par: were considered 
as one study. Thus, two or more bone surveys in an individual 
we-e considered a single examination in order to compute the 
bialogic frequency of metastases. 
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Results 


Metastases from transitional cell carcinoma of the 
bladder was identified in 51 patients. Average age was 
98 years (range, 43-87) with a 4:1 male to female ratio 
(39:12). We could not identify a relation between age or 
sex and sites of metastases. 

Metastases were radiographically identified in 75 sites 
(table 1). The skeletal system was considered a single 
metastatic site, no matter how many bones were in- 
volved. The frequencies of metastases radiographically 
identified were: chest and/or mediastinum, 23/380 (696); 
bone, 24/86 (2896); liver, 8/62 (1396); and brain, 3/10 
(3096). Isolated instances of metastases to the urethra 
(one of three positive urethrograms), abdominal lymph- 
nodes (one of four positive lymphangiograms), and ex- 
tradural space (two of two myelograms) were also seen. 
The six patients from the Armed Forces Institute of 
Pathology (five with lung metastases and one with bone 
involvement) were not included in these percentages. In 
all patients where metastases were identified. biopsy of 
the primary tumor revealed grade II or III transitional cell 
carcinoma. 


Lung and/or Mediastinal Involvement 


Lung metastases (fig. 1) appeared as multiple nodules 
(13 patients), a single nodule or mass (seven), a pulmo- 
nary infiltrate (five), pulmonary edema (two), and a Pan- 
coast tumor (one). One documented case of recurrent 
metastatic pleural effusions was also seen; however. this 
patient is not included in our series. 

In general, the nodules were well circumscribed, 
rounded lesions without calcifications or cavitation. Only 
a few of the lesions had poorly defined borders. There 
was no predilection to any specific lobe or location. 
Sizes varied from small (2-3 mm) nodules best seen on 
tomography to large (10 cm or more) "cannonball" 
lesions. Follow-up studies of some patients were avail- 
able, and we saw some decrease in tumor size with 
chemotherapy in a few cases. In at least one patient (fig. 
1A), four small (3-4 mm) nodules progressed to huge 
masses and death in 10 months despite aggressive 
chemotherapy. 

The pulmonary infiltrates were segmentally distributed 
in four patients (fig. 1B). The disease was always intersti- 
tial, although initial impression in two cases was of 
alveolar disease, since the nodules were small and 
tended to coalesce. However, there were no air broncho- 
grams. One patient had a sarcoidlike pattern with lymph 
node enlargement and thickening of the interstitium (fig. 
1C). Although purely interstitial metastases reported with 
prostate was not seen, we believe it can occur (on the 
basis of fig. 1C). 

Both patients with a pulmonary edema pattern were 
autopsied. In one (fig. 1D), the lungs were studded with 
tumor emboli in the pulmonary vessels and no pulmo- 
nary alveolar filling by fluid edema was found. In the 
second there was interstitial metastatic carcinoma that 
led to congestive heart failure and pulmonary edema. 
One patient supposedly had a primary Pancoast tumor: 
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TABLE 1 
Radiographic Identification of Metastases 











Positive 
Location of Metastasis No. Radiographs 
(no., 96) 
POEP 
Lung’: 23/380, 6 
Multiple nodules .................. 13 
Solitary nodule ................... 7 
ul T 5 
Pulmonary edema ................ 2 
Pancoast tumor................... A 
SUO anea Seiad nw a 28 
Bone: 23/81, 28 
OONO riors ADN 11 
OSIBODIBSIIC iso. sors etsi; 6 
lo: re ban aut Rire o e a ots 4 
SUM OB E T 3 
ee | | er ELA 24 
Mediastinum ....................... 8 
Liver: 8/62, 13 
Solitary nodule ................... 5 
Multiple or diffuse nodules ........ 3 
DUDIOIMI. ee 8 
Brain (all solitary) ................... 3 3/10, 30 
Urethra (multiple) ................... 1 173, 33 
Abdominal lymph nodes with punched 
OUT ONONE Losesesk rds eaevza 1 1/4, 25 
Extradural metastases via myelogra- 
DUM 6 EE EO A ESEE 2 2/2, 100 
|n EEEE TAN OA te leks £5 








* Recurrent pleural effusions and interstitial disease (one case) were seen but not 
included in series. 


biopsy proved the apical mass to be metastatic bladder 
carcinoma (fig. 1E). 

Mediastinal lymph node enlargement was identified in 
eight patients (fig. 1G). In three of these, only mediastinal 
involvement was present. The other five had metastases 
to the lungs and bones. The lymphadenopathy was in the 
middle mediastinum, usually bilateral, and fairly sym- 
metrical. Bilateral hilar enlargement was identified in 
three patients and unilateral in two. 

Full lung tomography was performed in 23 patients 
with bladder cancers admitted for total cystectomies. No 
metastases were identified on pulmonary tomograms in 
patients with normal chest radiographs. In three patients 
with at least one nodule on chest radiography, lung 
tomography showed several nodules. In one of these, 
chest radiography demonstrated only a single 3 mm 
nodule; tomography showed four additional lesions. 
altering radiographic impression from "small granu- 
loma" to metastatic disease. The patient died 10 months 
later with disseminated metastatic bladder cancer (fig. 
1A). 


Bone Metastases 


Bone metastases were radiographically identified in 21 
of 24 patients. In the remaining three, only bone scans 
were performed. Of the metastatic lesions, 11 were 
osteolytic, six were osteoblastic, and four were a combi- 
nation of both (fig. 2) (table 2). Spine films in three cases 
initially demonstrated a single "ivory" vertebra. All of 
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Fig. 1.—Lung and mediastinal metastases. A, Multiple nodules in 58-year-old woman (autopsy). B, "Pneumonia" pattern in 76-year-old man with 
progression in bone and lungs over months (autopsy). C. Sarcoidlike pattern with hilaz and interstitial disease in 55-year-old patient (biopsy). D, 
Pulmonary edema in a 62-year-old woman. Pattern due to tumor emboli and infarc ion (autopsy). E, Pancoast tumor; classic symptoms include Horner's 
syndrome in 49-year-old woman (biopsy). F, Extensive mediastinal involvement with only a few small nodules (arrowheads) in lung of 57-year-old man 
(biopsy) 
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these patients subsequently developed disseminated dis- 
ease. Five of the 24 patients with bone metastases had 
clavicular involvement, six had proximal femoral involve- 
ment, and six had proximal humerus involvement. 

Of the four autopsies performed in this group of 
patients, three had either an osteoblastic or a mixed 
osteolytic-osteoblastic pattern. In all three, the prostate 
was invaded with transitional cell carcinoma of the 
bladder. Autopsy of the fourth patient demonstrated 
purely osteolytic metastases with no evidence of pros- 
tatic involvement. 

There were 17 positive bone scans which, in general, 
showed more metastatic lesions than evident on com- 
panion plain film bone surveys. 


Liver Metastases 


Of the eight positive liver scans, five showed single 
metastases and three showed either multiple defects or 
diffuse involvement (fig. 3). In two, these were the only 
known sites of metastatic disease. 
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Fig. 2. —Bone metastases. A. Purely 
lytic destruction of pedicle intact 4 
years earlier in 70-year-old man (au- 
topsy). B and C, Purely blastic (ivory 
vertebra) and "mixed" pattern in 70- 
year-old woman (B) and 76-year-old 
man (C). Both died with disseminated 
disease; metastases to clavicle were 
seen in 21% of cases. D, Ileal loop in 
70-year-old man; also nonfunctioning 
left kidney. Plain films normal. 





TABLE 2 
Bone Metastases 














Site No 

LUtmbar SPINE ia oeroceaan eere 12 
Thoracic spine...................L.Luuunn 10 
PEN Ascodedaseosaapy po meld add iude ats i re. 9 
AU n E aa i aaa dA 8 
Femur, proximal .....................uuun. 6 
Humerus, proximal ....................... 6 
UNCED: Cos Sanh REDE ars dace uve pick. 5 
SII Qaseaeueonzetresedxst. seed Ree sores kee is. 4 
Ici) PERENNE 3 
poo EE EEE EE banca ck nk ETOO PI 63 





Other Sites Of Metastases 


The three patients with positive brain scans demon- 
strated metastases elsewhere. All the brain lesions were 
solitary; two were autopsy proven. The one patient with 
biopsy-proven metastases to the urethra showed multi- 
ple shaggy nodules on urethrography (fig. 4A). 
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Fig. 3.—Liver metastases. A, Large solitary lesion in 83-year-old woman (autopsy). 3, Multiple nodules (arrows) in 70-year-old woman also with bone 


lesions (autopsy). C, Diffuse involvement in 62-year-old man (autopsy). 


The one positive lymphangiogram (fig. 4B) showed 
abnormal iliac and paraaortic nodes with filling defects 
characteristic of metastatic disease. This patient also 
had multiple lung metastases on chest radiography. 
There were three negative lymphangiograms in the se- 
ries. Two cases of extradural metastases were identified 
on myelography (fig. 4C). 


Discussion 


Althouch the radiographic pattern for metastases from 
most neoplasms is well known, the radiographic findings 
of metastases from transitional cell carcinoma of the 
bladder are not. McCallum and Colapinto [33] state that 
of the 1026 with bone or lung metastases "only a small 
number will be detected radiologically." Our study 
shows that radiographically identifiable metastases are 
more common than is generally appreciated, with inci- 
dences cf 9.596 (32/335) and 29% (13/45). If anything, 
the total frequency reported here may be low, since not 
every individual in this study had every radiographic 
examination. 

To appreciate potential metastatic sites from the blad- 
der. normal and abnormal drainage pathways must be 
understood [34-36]. Local lymphatic spread occurs via 
lymph nodes into the superior and inferior gluteal, the 
obturator, and the external and common iliac nodes. 
From there, the metastases flow into the paraaortic chain 
to the thoracic duct and the general circulation. Lym- 
phohematogenous spread occurs when the local nodes 
become obstructed and tumor cells are shunted into the 
vascular compartment. Hematogenous metastases 
spread either via the pelvic plexuses into the inferior 
vena cava and general circulation or via the perivertebral 
veins into the azygos, hemiazygos, intercostal, and other 
systemic veins. 

In reviewing the sites of metastases in the 51 patients 
in this series, we found lung involvement most common, 
6% of the chest films were abnormal. In a small series of 
patients with normal posteroanterior chest radiographs 
[22], no evidence of metastases was identified by full- 
lung chest tomography. However, in the three patients 
where at least one nodule was identified on plain chest 


film, tomocraphy identified other unrecognized lesions. 
This relpec distinguish metastatic disease from a single 
granuloma. Although some of our urologists still rou- 
tinely request tomography on patients with bladder car- 
cinomas before cystectomy, we are not canvinced of its 
value. 

We are abso unable to make specific recommendations 
about the value of CT in identifying metastases in pa- 
tients with normal posteroanterior chest radiographs. A 
prospective study of patients slated for total cystectomy 
would probably identify at least a few unsuspected me- 
tasteses. Where CT is available, it is possible that it will 
supplant routine chest tomography. 

Scme uroradiologists believe that transitional cell me- 
tasteses to the lung cavitate [32]. None of the cases 
repcrted bere nor any subsequent cases seen at our 
hospitals showed any radiographic evidence of cavita- 
tion. 

The second most common site of metastases was the 
skeletal system. Although most of the metastases were 
to the vertebral column, lesions were also identified in 
the clavice (5/24), femur (6/24), humerus (6/24), pelvis, 
ribs. sku!l. and scapula. 

As receatly as June 1978 [28], bone metastases from 
bladder carcinoma were described as lytic. Similarly, 
McCallum and Colapinto [33] state that they ‘‘are usually 
lytic" and Murray and Jacobson [37] report that they are 
“predominately lytic, bone forming if prostate involved." 

Cur study and that of Sutton [38] show that osteo- 
blastic amd mixed osteolytic-osteoblastic patterns are 
extreme'y common. Purely osteoblastic metastases were 
found in 28% (6/21) and 19% (4/21) had a mixed osteo- 
lytic-osteeblastic pattern. Three patients had "ivory" 
vertebrae. 

Four of the patients with metastatic bone lesions were 
autopsiec. The three patients who had either an osteo- 
blastic or a mixed radiographic pattern demonstrated 
prestatic involvement with bladder carcinoma. The other 
au-opsied case was purely osteolytic without prostatic 
involvement. Prostatic involvement may well be related 
to Jdeveicpment of osteosclerotic metastases [37]. In one 
case, metastases to the vertebra caused a complete 
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Fig. 4. —Other sites of metastases. A, Urethral metastases in 4 


3-year-old man (multiple biopsies 
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). B, Lymphatic metastases in 77-year-old man with 


lung metastases also (surgery). (Paget's disease of pelvis also seen.) C, Complete extradural block in 93-year-old man (biopsy). 


epidural block. We found no case of heterotopic bone 
formation, although it has been reported [11]. 

Other sites of metastases in this study included the 
liver (eight cases), brain (three), urethra (one), abdomi- 
nal lymph nodes (one) and epidural space (two). Lym- 
phangiography was infrequently performed and we are 
unable to evaluate its efficacy. It did identify metastases 
in one case. Some investigators feel it has a very limited 
applicability because of the significant number of false 
positives and negatives [39]. CT may prove to be an 
alternative noninvasive method for identifying lymph 
node metastases. However, false positives and negatives 
may be a problem with this method as well. 

In evaluating the radiographic frequency of metastases 
to any specific organ system reported here it should be 
remembered that not every patient had every study. For 
example, bone scans, bone Surveys, and liver scans 
were obtained only in symptomatic patients or in those 
with advanced local disease. Thus, the frequency re- 
ported here is probably fairly high. On the other hand, 
the incidence of chest and mediastinal metastases may 
be somewhat low since CT was not performed. 

Jewett and Strong [2] showed a direct relation between 
the depth of bladder tumor penetration and incidence of 
local and distal metastases. In our study, only patients 
with advanced grades of primary tumors (II and III) were 
identified as having metastases. In view of the high 
incidence of bone metastases (28%) and lung metastases 
(6%) reported here, chest radiography and bone scan 
are the minimal studies required to properly evaluate 
patients with advanced local disease. Since the bone 
scan seemed to identify more lesions, bone survey might 
possibly be reserved for confirming the etiology of a 
positive isotopic study. We believe liver scans (1396 
positive) should be performed as well. Future studies are 


needed to assess the value of CT in identifying lung and 
lymph node metastases in this disease. We believe that 
extensive curative surgery should not be contemplated 
without these minimal preoperative studies. 

However, on the basis of a brief review of clinical 
follow-ups of early stage bladder cancer by our tumor 
board and the clinical or pathologic incidence of metas- 
tases reported [2-4], extensive radiographic workup is 
probably neither indicated nor cost effective in these 
patients. Unfortunately, an actual prospective radio- 
graphic study of the incidence of metastases in early 
transitional cell carcinomas of the bladder does not 
exist. 
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Risk Factors and Occult Breast Cancer in Young Women 


GLORIA FRANKL' AND MOMA ACKERMAN' 


The National Cancer Institute guidelines for mammography 
in women 35-49 years old are challenged. Forty-nine occult 
breast cancer patients under 50 years of age were analyzed 
regarding risk factors and compared with an age-matched 
control group. Of the cancers, 86% would have been missed 
had NCI recommendations been followed. Results refuted the 
NCI guidelines and showed that late parity (over 28 years) and 
history of breast cancer in the extended family are statistically 
significant risk factors. Negative mode low-dose xeromam- 
mographic examinations permitted detection of 49 occult 
breast cancers, usually without axillary node metastases. 
Patients were screened because of risk factors enumerated in 
the article. 


Working in diagnostic radiology and mammography, we 
are often asked, "Which asymptomatic women, if any, 
under 50 years should be sent for mammographies?" 
The National Cancer Institute recommends routine mam- 
mographic screening of women aged 35-49 only if there 
is a history of breast cancer or if there is a history of 
breast cancer in the immediate family (mother, sister) 
[1]. Two questions must be answered: (1) Are the Na- 
tional Cancer Institute guidelines appropriate? (2) Is the 
benefit or efficacy of mammography in young women 
demonstrated? 


Subjects and Methods 


In the last 6'/2 years, 20,805 patients have been studied by 
xeromammography at the Kaiser-Permanente Medical Center, 
Los Angeles. There were 740 pathologically verified breast 
cancers among these patients. Of these xeromammography 
studies, 34% were in women under 50 years of age. Of the 740 
breast cancers, 214 (2996) were in women under 50. 

We analyzed the 49 occult (nonpalpable) cancers in the 
younger age group, because all would agree that mammogra- 
phy was warranted in the 165 symptomatic cancer patients 
under 50 years; but what were the indications for study in the 
occult group? All of the 49 occult breast cancer patients under 
age 50 were studied because they had one of the risk factors 
listed in table 1. We recommended that those women between 
35 and 49 years of age be studied because the listed high risk 
factors had been reported [2] and because our own preliminary 
data seemed to indicate that these women were indeed at an 
increased risk of developing breast cancer. 

A control group of 100 women under age 50 all had recent 
normal breast examinations by a physician, and these women 
all denied any breast symptoms. Obviously, none of the control 
patients had a personal history of breast cancer. 

Patients were examined with negative mode xeromammog- 
raphy, with 2.8 mm aluminium filtration, tungsten target, and 
craniocaudal and mediolateral projections delivering a total 
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0.22 rad to the mid-breast on a standard two-view study. On 
Occasion, if the standard two views did not delineate a clinically 
described finding or at the discretion of the examining technol- 
ogist. adc tional views were obtained. 


Results 


Three 1696) of the young, occult cancer patients had a 
history cf breast cancer in the immediate family; four 
(8%) of the young occult cancer patients had a personal 
history cf breast cancer (table 1). Thus only 1496 of the 
breast cancer patients met the National Cancer Institute 
guideline recommendations for mammocraphy. 

History risk factors were tabulated (table 1) comparing 
the 100 women in the control group and the 49 young, 
occult cancer patients. Late parity and history of breast 
carcer in the extended family are significantly associated 
with occult breast cancer in women under 50. We did 
not establish this relationship for the other risk factors. 

Axillary node status was compared in the young, 
occult breast cancer patients and the young, palpable 
cancer patients. Of 165 patients with palpable cancer, 76 
(4695) had node involvement; of 49 patients with occult 
cancer, 13 (2596) had node involvement. This difference 
was statistically significant (x? = 5.93, P < 0.05). 

Three (6%) of the young, occult cancer patients and 
19 (12%) of the young, palpable cancer patients died in 
this rather short-term follow-up period. All of the patients 
who expired had metastases to axillary nodes at the time 
of breast cancer discovery, and all died as a conse- 
quence of breast cancer. 

Breas parenchymal patterns were assessed in the 
young, occult breast cancer population. Of these pa- 
tients, 80% had coalescent, dense dysplasia or more 
than one-fourth of the volume of their breasts occupied 


TABLE 1 
Risk Factors and Breast Cancer 














Occult Cancer Normal Control 





Risk Factor Patients Patients 
under 50 (%) under 50 (%) 

Late party* (28 yrs or later) 29 8 
Nalliparüy ....... 23 14 
History cf breast cancer in 

mmeciate family ........ 6 4 
History of breast cancer in 

axtended family* ........ 20 5 
Persone history of breast 

ori. ERNNTRT TT TT OT LL 8 i44 
Prior benign breast surgery. 14 6 








* Significant association by Chi squared test. 
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TABLE 2 


Parenchymal Patterns in 49 Young Occult 
Cancer Patients 














No. 96 
E. panees otaka 0 0 
Aa d TE NRI 10 20 
d TUTO OLOO 24 50 
Liquide rbd dis 15 30 
FOU! .ooseszessa 49 100 





by prominent ducts, placing them in a high risk pattern 
group [3] (table 2). 


Discussion 


Of the occult breast cancers we studied, 86% would 
have been missed had we used the National Cancer 
Institute guideline recommendations for performing 
mammography. Late first parity and history of breast 
cancer in the extended family show a significant associ- 
ation with breast cancer. The role of personal history of 
breast cancer could not be tested, since women with a 
personal history of breast cancer were omitted from the 
control group. Patients who had prior benign breast 
biopsies did have more breast cancers, but the differ- 
ence is not considered statistically significant. Nulliparity 
and cancer in the immediate family may be important 
risk factors in postmenopausal women, but the statistical 
significance of these factors in women under 50 was not 
established in our series of young women. 

It would seem valid to determine benefits by examining 
mortality rates, survival rates, and the rates of axillary 
node metastases, since the prognosis in breast cancer is 
so closely linked with the absence or presence of axillary 
node metastases at the time of breast cancer surgery. 
We have no long-term (10 years or greater) survival or 
mortality rates; therefore, we have assessed benefit on: 
(1) the absence or presence of axillary node metastases 
at the time of breast cancer surgery, and (2) the prelimi- 
nary comparison in mortality rates between the young, 
palpable and young, occult cancer patients. Haagensen 
[4] reports that 7496 of breast cancer patients will survive 
10 years if there are no axillary node metastases, but 
only 39% of breast cancer patients with node involve- 
ment will survive 10 years. 

Our data show: (1) a significant decrease in the num- 
ber of cancer patients with node involvement when 
comparing the palpable (4696) and occult (2596) groups, 
and (2) preliminary (less than 10 years) mortality figures 
show a decrease in mortality when comparing the pal- 
pable (1296) and occult (696) groups. Our data on paren- 
chymal pattern tend to corroborate Dr. John Wolfe's 
work on the predictive value of parenchymal pattern 
assignment, although his study was based on Screening 
an asymptomatic population while our population is 
mixed and includes symptomatic and high-risk patients. 

Since we purport benefit, it is a corollary to analyze 
any potential risk. Bailar [5], in an analysis of the Health 
Insurance Plan Study, assumed that 2 rad was absorbed 
by the midportion of the breast. But what is the validity 
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of comparing a previous rather high dose to our current 
low dose technique? 

Also there is some evidence that when adverse effects 
of radiation were noted, they were usually confined to 
women who received the ionizing irradiation before age 
30 [6]. No one advocates Screening women under 30: 
only 3% of our patients and 2% of the cancers were in 
women under 30. Any risk-benefit rates should be based 
on modern technique and current data, not on the 
results of obsolete data from the Health Insurance Plan 
Study, performed in New York in the early 1960s [7]. 


Conclusions 


Our data refute the NCI guidelines which recommend 
that mammographic screening for women between 35 
and 49 be restricted to those with a personal or close 
family history of breast cancer. Late first parity and a 
history of breast cancer in the extended family are shown 
to be statistically significant risk factors in a young, 
occult breast cancer population. 

Prior benign breast biopsy, nulliparity, and history of 
breast cancer in the immediate family showed an asso- 
ciated tendency, but not a Statistically significant in- 
creased risk in our young women. A personal history of 
breast cancer was not tested as a risk factor, but is 
assumed to be associated with increased risk based on 
literature review [8]. 

Negative mode xeromammography is an excellent low- 
dose system of radiographic breast examination. The 
appropriate interval for follow-up examination can be 
based on breast parenchymal pattern, coupled with 
important history risk factors. The risk of excluding 
mammography in a young, high-risk group exceeds any 
possible hazard of the small amount of irradiation nec- 
essary for detection. 
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Influence of Contrast Material on Renal Venous Renin Activity 


S. O. HIETALA,’ J. J. ZELENAK, M. C. 3EACĦLEY, AND J. TISNADO 


The influence of contrast material on renal venous renin 
activity was evaluated in a prospective study of 20 hyperten- 
sive patients. It is concluded that the absolute values of renal 
venous renin activity are either unchanged or unpredictably 
changed after injection of contrast material. The renal venous 
renin activity ratios seem to be less valid than the absolute 
values in predicting the significance of renal vascular or 
parenchymal disease. 


An abnormal ratio of plasma renin activity between the 
two main renal veins is now an accepted criterion for 
predicting surgical improvement on the ischemic kidney 
in renal artery stenosis [1, 2]. The different components 
in the renin-angiotensin system are affected by many 
physiologic and pharmacologic variables. Renin is syn- 
thesized and stored in the juxtaglomerular apparatus of 
the kidney. The precise mechanisms governing renin 
release are still speculative. However, it seems that 
changes in renal perfusion pressure, as well as changes 
in the concentration or amount of sodium in the distal 
tubules, have regulatory effects. The effects of blood 
pressure, blood volume, posture, and sodium intake on 
renin release are probably mediated by one of these 
variables. The biochemistry and physiology of the renin- 
angiotensin system and the methods of measuring each 
component have been thoroughly reviewed and dis- 
cussed by Oparil and Haber [3]. 

Whether or not administration of contrast material 
influences renin activity is important because often ve- 
nous sampling for renin is done during the same proce- 
dure as renal arteriography. We would like to be sure the 
arteriography does not significantly alter the validity of 
the renal vein renin analysis. Since results from the few 
previous reports dealing with this subject are controver- 
sial [4, 5], we designed a prospective study to evaluate 
whether injection of contrast material during the sam- 
pling procedures might significantly alter renal vein renin 
activity. A similar study of the techniques and methods 
of renal venous renin sampling was recently reported [6]. 


Subjects and Methods 


All 20 patients in this study were evaluated for hypertension 
by arteriography and selective renal vein sampling for renin. 
The patients received the usual hospital diet, and antihyperten- 
sive drug therapy was withheld only on the morning of the 
study. Single blood samples were collected after overnight 
fasting and recumbency with the patient supine. A single thin- 
walled catheter (polyethylene Kifa, 2.2 mm OD, 1.2 mm ID) with 
one end hole and two side holes was introduced via the femoral 
vein to the main renal veins by the Seldinger technique. The 
catheter was shaped so that the length of the curved portion 
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was about 5 cm and its position was identified by fluoroscopy 
without using any contrast material. The catheter tip was ad- 
vanced irto the venous hilus of the kidney as far as possible 
and a spot 'ilm was taken. 

Nb diffiealties were encountered in the procedure of catheter- 
izatom or sampling. Additional samples were taken from the 
vena cava above and below the entrance of the renal vein for 
assessinc the peripheral renin levels. Blood samples were 
colbcted in nonheparinized syringes and immediately placed in 
test tubes containing ethylenediamine-tetra-acetic acid. The 
tub2s were kept on ice and centrifuged within 30 min after 
samples were obtained. 

Subsequently, arterial catheterization and selective renal ar- 
teriocraphw was performed using 8 ml of contrast material. 
Rera! veins were catheterized within 15 min of arteriography 
anc single blood samples obtained. Catheter position was 
checked by injection of small amounts of Renografin-76 con- 
trast material (diatrizoate meglumine and diatrizoate sodium, 
Squibb), and repeat spot film to assure catheter position was 
identical to that before arteriography. The exact position of the 
catheter was then checked by superimposition of the before 
anc after radiographs. The time between the first and second 
samplinc procedures was usually within 30 min. If the angio- 
graphic 2»ocedure was prolonged, additional vena cava sam- 
ples were obtained to ensure steady state conditions. 

Plasma -enin activity was determined by duplicate analysis of 
the samples by radioimmunoassay for angiotensin |. The ratio 
of renin concentration in the main renal vein of the affected 
kidney (R4) to that in the main renal vein of the opposite kidney 
(RO) was calculated (RA/RO). In cases with ncrmal renal arterio- 
grems or with bilateral disease, ratios were given as the relation 
beween tne kidney with the highest renin value to that with the 
lowest (RB/RL) (table 1). 


Results 


Dn the basis of the arteriographic studies, three pa- 
tient categories were defined: (1) normal arteriographic 
firdings (2) unilateral or bilateral stenosis of a main 
renal artery, and (3) renal parenchymal disease. Renin 
velues end ratios are given for patients with normal 
ar giographic findings (figs. 1 and 2) and unilateral dis- 
ecse (figs. 3 and 4). The normal range of renin values for 
patients with a general diet (0.4-2.7 ng/ml/hr supine) is 
indicated, as well as the significant renin ratio used in 
our labcratory (1.5). It appears that renin values from 
both kidneys in four patients with normal angiographic 
findings (fig. 1) were within normal range before and 
after administration of contrast material. In two other 
patients renin activity in one kidney changed from 
norma! to borderline abnormal. 

In ome patient renin ratios (fig. 2) were abnormal both 
bəfore and after contrast injection. In another, it was 
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TABLE 1 


Results Before and After Contrast Injection 


TUM 


Renin Values (ng/ml/hr) 


Renin Ratios 


Before After 


ee Me MN 


Before 


Angiographic Findings 


After 


Right Left Right Left 
P assets 2.19 1.90 2.85 1.75 1.13 1.62 Normal 


Bo yia 1.71 3.52 2.94 2.53 2.06 
< versas 1.00 0.95 0.75 0.90 1.05 
- exp) 3.15 3.70 6.00 2.55 1.17 
Breasska 252 0.64 0.35 0.28 3.94 
PET 1.64 1.46 2.58 2.95 1.12 
Fokeoses 5.30 4.70 6.00 6.20 1.13 
eee 0.10 0.09 0.10 0.22 1.H 
- Pere 3.30 1.40 4.50 2.20 2.36 
| ee >22.00 7.80 >22.00 12.80 2.80 
FL iss eus 0.92 1.98 1.31 0.91 2.15 
Ne brick a 2.60 1.00 1.60 0.92 2.60 
TO dedos 2.20 1.70 1.00 1.40 1.29 
ee 0.45 0.45 0.55 0.35 1.00 
Le 0.60 7.00 4.65 0.75 11.67 
riris 1.80 Ter 0.82 0.63 1.48 
V RRE 9.99 6.09 6.04 3.12 1.64 
| va 1.20 1.30 0.70 0.55 1.08 
[0c PPM 1.00 0.90 0.70 0.70 T 
aU urea 0.10 0.40 0.00 0.00 4.00 


1.16 Cyst, left kidney 

1.20 Cyst, left kidney 

2.35 Renal artery stenosis, right kidney 

1.29 Fibromuscular hyperplasia, right renal artery 
1.14 Normal 

1.03 Bilateral chronic glomerulonephritis 

2.20 Renal artery stenosis, right kidney 

2.05 Renal artery stenosis, right kidney 

1.72 Occluded right renal artery 

1.44 Normal kidney, ? adrenal mass 

1.74 Normal 

1.40 Normal 

Lox Renal cell carcinoma, right kidney 

6.20 Fibromuscular hyperplasia, left renal artery 
1.30 Hydronephrosis, right kidney 

1.94 Renal artery stenosis, right kidney 

1.27 Cyst, left kidney 

1.00 Normal 

1.00 Renal artery stenosis, right kidney 





Note. —AII but case 1 were hypertensive. 
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Renin Value (ng/ml/hr) 


Fig. 1.—Renin values for six patients with normal 
arteriograms before and after contrast injection. (R — 
right kidney; L — left kidney; normal renin value — 2:7 
ng/ml/hr, dotted line; numbers on bar graph = case 
nos. from table 1.) 


abnormal before, but normal after contrast injection. In 
a third patient, the renin ratio was normal before and 
abnormal after contrast injection. Renin ratios for the 
remaining three patients were normal both before and 
after contrast injection. 


BEFORE AFTER 





Renin Ratio 


Fig. 2. —Renin ratios for six patients with normal 
angiograms before and after contrast injection. (Nor- 
mal renin ratio — 1.5, dotted line; numbers on bar 
graph = case nos. from table 1.) 


Renin values in patients with renal disease, including 
arterial stenosis, are illustrated in figure 3. The absolute 
renin values after administration of contrast material 
were considerably different from the corresponding val- 
ues before contrast material injection, although in most 
patients the values before and after injection were either 
both within the normal range or within the abnormal 
range. In one patient with high abnormal renin activity 
before contrast material injection, there was a change to 
borderline normal activity. Renin ratios in patients with 
unilateral disease showed a pattern of variation similar 
to the patients with normal angiographic findings (fig. 
4). A change from normal to abnormal ratios was seen in 
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Renin Value (ng/ml/hr) 


Fig. 3.—Renin values for 12 hypertensive patients with unilateral renal 
disease before and after contrast injection. (R = right kidney, L = left 
kidney; normal renin value = 2.7 ng/ml/hr, dotted line; numbers on bar 
graph = case nos. from table * .) 


two patients, and from abnormal to normal in two pa- 
tients. 


Discussion 


It seems that numerous factors influence plasma renin 
values. Therefore, blood collected for renin determina- 
tion must be rigorously controlled, and each laboratory 
should have strict rules for patient preparation and 
sampling procedures and should establish the normal 
range of renin values, accordingly. Technical artifacts 
can easily alter renin values. Thus, if the catheter is not 
placed into the venous hilus of the kidney, falsely low- 
ered renin values may be received due to dilution from 
other veins, especially on the left side. It has been shown 
that segmental venous sampling [1] will give more spe- 
cific results than sampling in the main renal vein [5]. This 
is especially true in patients with segmental lesions of 
the parenchyma or renal vasculature, such as renal 
infarct or stenosis of a segmental renal artery. 

Commonly used contrast materials contain sodium. A 
larger sodium load in the distal tubules has been shown 
to be accompanied by an increase in distal tubular 
volume and increased contact with arteriolar cells result- 
ing initially in decreased renin release [3]. An increased 
area of contact between the elements of the juxtaglomer- 
ular apparatus and the afferent arteriole may also be 
mediated by vasodilation. Injection of contrast materials, 
which are vasodilators, would consequently give an 
initial decrease in renin release. According to these 
theories, administration of a contrast medium would give 
a decrease and later a feedback-regulated increase in 
renal venous renin activity, whatever the mechanisms of 
its action. 
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Renin Ratio 


Zig. 4. —Renin ratios of 12 hypertensive patients with unilateral renal 
dieease before and after contrast injection. (Normal renin ratio = 1.5, 
do ted line; numbers on bar graph = case nos. from table 1.) 


Nhelton et al. [6] found that simultaneous renal vein 
samoling was not essential, and recommended using a 
single catheter to sequentially obtain renal venous blood 
samples. We agree with their conclusions in that (1) 
renal venous renin activity is either unchanged or unpre- 
dictably changed by injection of contrast material and (2) 
renal venous renin activity ratios seem to be less valid 
than the difference in absolute values in predicting the 
sigrificance of renal vascular disease. 

Our results indicate the changes in renin levels could 
be ascribed to sampling and testing variations. Whatever 
tte mechanism of contrast material influence on renin 
release. the measured renin values from before to after 
contrast material administration were, in most cases, 
both normal or both abnormal. 

Renin values from individual kidneys were seen to 
ircrease or decrease after injection of contrast material 
ir both normal and abnormal kidneys. Therefore, we 
conclude that no consistent change in renin activity can 
be ascribed to the injection of contrast material. 
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Minimum Blood Vessel Diameter Measured by Magnification 
Angiography 


TAMAS SANDOR’ AND DOUGLASS F. ADAMS' 


Visibility of small blood vessels was improved by magnifi- 
cation angiography of biologic specimens. Blood vessel di- 
ameter was determined for increasing magnifications by var- 
ious screen-film combinations. Significantly smaller vessels 
were recognized with the magnification technique in all 
screen-film combinations. Noisy screen-film combinations 
with better square wave transfer functions did not allow 
visualization of blood vessels as small as those screen-film 
combinations with poorer square wave transfer functions but 
less noise. 


Radiographic magnification affects the modulation 
transfer function or square wave transfer function of the 
imaging system primarily by increasing both image con- 
trast and resolution [1, 2]. In angiography, an increase in 
image contrast and resolution should allow visualization 
of blood vessels of smaller diameter. Documented bene- 
fits of magnification angiography should quantitatively 
compare angiograms taken at various magnifications. 
An in vivo animal model is not ideal for such compari- 
sons. because the number of injections an animal can 
tolerate is limited and, after several injections. contrast 
agent accumulates heterogeneously within some organs 
and is retained for relatively long periods of time. More- 
over. it is difficult to determine the true blood vessel 
diameter with precision because of inaccurate informa- 
tion concerning its depth within the organ. Finally, the 
effect of scattered radiation is not constant with varying 
magnification. 

We used biologic specimens to eliminate these diffi- 
culties and to isolate the effect of magnification on blood 
vessel image quality. We measured improvement in sub- 
jective visibility of small blood vessels in magnification 
angiograms. The effects of magnification were assessed 
with two types of high-speed rare-earth intensifying 
screens that have high potential for clinical application 
and with a par-speed screen that has comparable reso- 
lution properties (Square wave transfer function). The 
par-speed screen provided high quality measurements 
for comparison purposes. 


Materials and Methods 


Blood vessels from human brains and rabbit kidneys were 
injected with radiopaque Microfil. After fixation, 0.5-2.5 mm 
sections of these specimens were placed on thin glass plates. 
Films of uniform density (1.10 + 0.05 optical density units) were 
made with a biasable Siemens Bi 125/3/50 RG microfocal spot 
x-ray tube (measured focal spot size = 0.15 x 0.18 mm?) at 50 
kV. The tube had a fixed current of 30 mA. Films of the 
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specimens were obtained at x 1 2-7 magnification on the follow- 
ing screen-film combinations: U.S. Radium experimental 
screens (e mixture of 75% yttrium and 25% gadolinium) with 
Dupont Cronex 4 and Kodak RPR films; Trimax Alpha 8 screens 
with XD films; and Radelin T-2 screens with Cronex 4 films. No 
scettering material was added. The ratio of exposure times to 
achieve equal optical densities at 50 kV were: US Rad/RPR:US 
Rad/Cr 4: ALPHA 8/XD: Radelin T-2/Cr 4 = 1:1 8:2:8. 

The specimens were also exposed in contact with Kodak high 
resolution plates at 25 kV with a beryllium window tube to 
measure blood vessel diameter. Blood vessel diameters on 
these plates were then measured with a microscope to a 
precision of 1 um. A rabbit kidney specimen taken with Alpha 
8/XD combination at x3 magnification is shown in figure 1A. 
Fcr comparison, figure 1B shows a radiocraph of the same 
specimen taken with a Kodak high resolution plate. 

The radiographs were viewed by two observers in order of 
increasing magnification. The observers’ task was to identify as 
many blood vessels within designated areas of the radiograph 
as they could. Each visible vessel in each section was specifi- 
cally identified by the observers and tabulated against that 
particular vessel in the control radiograph. Since the specimens 
ware thim, some vessels may have coursec in and out of the 
specimen. Each visible vessel section was counted as an inde- 
pendent vessel in the experiment. The length of the observation 
periods was restricted to a maximum of 1'/2 hr. Shorter periods 
were used when an observer appeared fatigued. Use of both 
magnifying and minifying lenses was permitted. 

The number of blood vessels found on a designated area of 
the high resolution plate was plotted as a function of diameter 
in a control histogram. On another histogram, the number of 
vessels recognized by the observer was plotted for each magni- 
ficetion and screen-film combination. This histogram could be 
superimposed on the control histogram to produce a combined 
Fistogram such as the one for the Alpha 8/XD screen-film 
combination for observer 1 at x3 magnification (fig. 2), in which 
the totz! bar height indicates the number of vessels of this 
ciameter present on the high resolution plate. 

From this combined histogram the percentage of total vessels 
cf a particular diameter in the designated area that were 
perceived by the observer is determined. These percentages 
were reolotted as a function of blood vessel diameter (fig. 3). 
The ascending part of the resultant data set is fitted with an 
exponeatial function. The 50% value of this function identifies 
*he blcod vessel diameter with a 50% probability of being 
oerceived by the observer under the given filming specifica- 
‘ions. which is termed the “threshold diameter." Plotting the 
:hreshcid diameter as a function of magnification, an independ- 
ənt curve is obtained for each observer and each screen-film 
sombination. These data are combined for the two observers to 
oroduc2 a single curve for each screen-film combination. 

To determine the resolution properties of each screen-film 
combiration, square wave transfer function was measured. 
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Fig. 1. —Rabbit kidney. A, With Alpha 8/XD combination at magnification x3 and 50 kV. B, With Kodak high resolution plate, direct contact, at 25 kV. 


(Square wave transfer functions have to be distinguished from 
the sine wave or modulation transfer function. The mathematic 
relation between the two is described in detail by Coltman [3].) 
This was obtained by exposing a screen-film combination in 
contact with a multiple bar line test pattern. The pattern was 
made of 0.05-mm-thick lead and contained rectangular bars in 
groups of four with increasing resolution up to 10 line pairs/ 
mm. A densitometer was used to examine the resultant images. 
The ideal densitometric response of such a rectangular pattern 
should result in rectangular waves, commonly known from 
optics as square waves. From the diminishing amplitudes of the 
square wave groups toward higher frequencies, as obtained 
from computer analysis of densitometric tracings, the values of 
the square wave transfer function were determined for each bar 
group of given line pair/mm value. Square wave transfer func- 
tions obtained in this way are less accurate than modulation 
transfer functions measured by high precision slits, but they are 
adequate for the comparisons made here. 

To obtain a measure of radiographic noise, the density 
fluctuations were determined for each screen-film combination. 
The root mean square density fluctuation can be written as 


oy = (Dox y? - (Dysa, 


where D(x, y) is the point-by-point density on film and the bar 
denotes the respective means. It is known that the variance of 
the measured density fluctuation (©?) is the volume under the 
two-dimensional Wiener or noise-power spectrum [4]. The val- 
ues of D(x, y) were obtained by scanning 2,560 x 256 matrices 


on the films with an electrooptical scanner, which had a scan- 
ning aperture of 25 x 25 “mM and a gray level resolution of 256 
within the optical density range of 0-2. Therefore. the dimen- 
sions of an area strip were 64 x 6.4 mm?. 


Results 


For all screen-film combinations, increasing the de- 
gree of magnification improved the visibility of small 
blood vessels. However. going beyond x7 generated 
fuzziness or blurring. When magnification was increased 
to 7 times, the threshold diameter was reduced by 40%- 
60% (fig. 4). 

The observers could see smaller vessels on the films 
obtained with the Radelin T-2/Cr 4 screen-film combina- 
tion than on the Alpha 8/XD. the US Rad/RPR, or the US 
Rad/Cr 4 screen-film combinations. 

The measurements of the Square wave transfer func- 
tion showed no major difference between the Radelin T- 
2/Cr 4 and the US Rad/RPR or US Rad/Cr 4 screen-film 
combinations (fig. 5). The Alpha 8/XD screen-film com- 
bination exhibited a significantly poorer square wave 
transfer function. 

The fluctuations measured in the optical density values 
were: US Rad/RPR, 5.03; US Rad/Cr 4. 3.79; Alpha 8/ 
XD, 3.64; and Radelin T-2/Cr 4, 3.19. The Statistical error 
of the data was negligible due to the large number of 
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Fig. 2.—Histogram of vessels recognized by observer 1 on 
radiographs taken with Alpha 8/XD combination at x3 magnifi- 
cation superimposed on histogram of all vessels measured on the 
high resolution plates. 
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Fig. 3.—Percentage of total vessels perceived as a function of 
diameter for Alpha 8/XD combination at magnification x3. Solid 
line indicates exponential curve fitted to ascending part of data. 
Threshold diameter corresponding to 50% amplitude indicates 
blood vessel diameter with 50% probability of being perceived. 
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points used in calculation. Systematic errors in p asso- 
ciated with the data, such as film artifacts, scratches, 
and processing performance, are greater than the statis- 
tical error and estimated to be about 5%. Therefore, the 
results indicate a marked reduction in noise between the 
US Rad/RPR and the Radelin T-2/Cr 4, while no signifi- 
cant difference was found between US Rad/Cr 4 and 
Alpha 8/XD. The performance of the screen-film combi- 
nations can be judged more easily by ranking according 
to function (table 1). 
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Fig. 4.—Threshold diameter as a function of magnification for 
various screen-film combinations. Data combined for both ob- 
servers. 


Discussion 


This work confirms the usefulness of magnification 
radiography in displaying small blood vessels when mag- 
rification in excess of x2 is used with focal spots of less 
than 0.2 mm. The disparity between the actual measured 
cbserver performance and that which might have been 
expected using the square wave transfer functions mea- 
cured in a series of screen-film combinations is signifi- 
cant. On film examination, this disparity seemed due to 
radiographic mottle. This assumption is supported by 
observer performance on the US Radium screens when 
the slower Cronex 4 film was used: observer perform- 
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Fig. 5.— Square wave transfer functions of screen-film combi- 
nations used in study. L.P./MM = line pairs per millimeter. 


ance improved along with reduction of the mottle. We 
believe this indicates that observer performance limita- 
tion in the model used is the photon flux rather than 
resolution properties of the screen-film combination. 
The measured data on density fluctuation somewhat 
support this assumption, although they did not reveal a 
delineation ina, for US Rad/Cr 4 and Alpha 8/XD similar 
to the one found between the respective curves (fig. 4). 
These results also indicate the need for further in-depth 
study of radiographic noise, including the Wiener spec- 
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TABLE 1 
Performance Results 
"((————É 
Screen/Film Bu We Noise iiid 
US Rad Exp/RPR 4 1 3 1 
Alpha8/XD oe. casarse eaaa 3 2 2 2 
US Rad Exp/CR4............... 2 1 2 1.8 
1 1 8 


trum and possibly the quantitative assessment of image 
texture. They also suggest that a test of observer per- 
formance, such as outlined in this report, is an important 
adjunct to physical tests, such as the Square wave (or 
modulation) transfer function measurements, in predict- 
ing the clinical performance of new components of 
imaging systems. 

This study examines an ideal situation in which neither 
Scattered radiation nor motion was involved. The data 
reflect the psychophysical effects of magnification per 
se on the amount of visualized anatomy for an imaging 
system of a given focal Spot size, kilovoltage, contrast 
medium, mean optical density, and screen-film combi- 
nation. Although it does not specify the diameter of the 
smallest blood vessel visible in a clinical setting with 
currently available equipment, the results do approxi- 
mate the limits of relative improvement in threshold 
visibility of small blood vessels under such conditions. 
Our results can be extrapolated to clinical situations in 
which motion is not relevant and where the scattered 
radiation can be efficiently reduced (e.g., angiography 
of extremities). 
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Presacral Space Revisited 


KENNETH R. KATTAN' AND ATHENA Y. KING? 


Increase in the width of presacral space measurements is 
considered indicative of disease of the rectum and/or other 
structures in the pelvis. The traditionally accepted normal 
width of presacral space is not more than 15 mm. In some 
normal patients older than 45 years, the presacral space is 
wider than 15 mm and may even exceed 20 mm. 


Increase in the width of presacral space measurements 
is considered indicative of disease of the rectum and/or 
other structures in the pelvis. The presacral space 
widens in ulcerative colitis [1, 2], granulomatous colitis 
[3], lymphogranuloma venereum, and in postirradiation 
changes [1]. It has been described in thrombosis of the 
inferior vena cava and tuberculous proctitis [4], and 
tumor of the sacrum or posterior wall of the rectum [5]. 
Carcinomatous deposits in the pelvis can also cause 
presacral space widening. 

A presacral space of 7.5 mm is considered the average 
in the normal adults according to Chrispin and Fry [4]. 
However, the maximal normal varies among different 
authors. Edling and Eklof [2] consider 10 mm as the 
maximum normal and any increase as pathologic. Chris- 
pin and Fry [4] suggest any value above 15 mm should 
be regarded with suspicion and above 20 mm should be 
considered abnormal. Although this is is generally true, 
we studied films of some patients in whom the presacral 
space was wider than 20 mm, with no pathology in the 
colon or pelvis. All of these patients were over 45 years 
old. 


Materials and Methods 


Study materials were barium enema studies from Batesville 
Hospital, Batesville, Indiana; Holmes and Drake Hospitals, Cin- 
cinnati, Ohio; Springboro Clinic, Ohio; and the Veterans Admin- 
istration Hospital, Dayton, Ohio. The patients had no colonic 
pathology and no previous abdominal or pelvic surgery. Pa- 
tients with colonic diverticulosis or with history of uncompli- 
cated appendectomy were included in the study as normals. Of 
252 patients studied, only 187 fulfilled the criteria for our study. 
The patients were 100 white men and 87 white women; age 
range was 17-89 years. 

Measurements were done on the Bucky lateral view of the 
barium-filled rectum. The shortest distance between the poste- 
rior edge of the barium column and the anterior edge of the fifth 
sacral vertebra was measured in millimeters (fig. 1). No correc- 
tion was made for magnification. The fifth sacral segment was 
chosen because the rectum lies in the midline at this level [4]; 
second, measurements as low as S3 are variable, since the 
sigmoid may extend as low as S3 [6]. 
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Findings 


Our findings are summarized in table 1 and figure 2. In 
143 (76.47%) of 187 patients, the presacral space was 10 
mm or less. In another 28 patients (14.9795) the presacral 





Fig. 1.— Lateral view barium-filled rectum. 


TABLE 1 


Cistribution According to Age Group and Width of 
Presacral Space 


SŘ —— ————— 











Width (mm) 
Age years) 
More than 20 16-20 10-15 1-10 

Female: 

T AE ose s 0 1 21 

45-60 ........ 0 1 1 19 

Over 68 ...... 2 4 36 
Male: 

1D Se Leech 04 0 0 8 19 

45-85 ........ 2 3 5 24 

Over BD ....... 3 3 9 24 
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Fig. 2.— Distribution of the presacral space width in patients according to age. A, Male. B, Female. 


TABLE 2 
Measurement of Presacral Space 





Standard Deviation 


Age (years) No. Patients 


TO 45... issus 22 4.5 9.2 

46-60 ....... 21 5.7 4.1 

Over 60...... 44 7.6 7: 
Male: 

Lick | ae 28 7.4 3.8 

46-60 ....... 34 8.1 6.6 

Over 60...... 38 9.9 TA 





Space was 11-15 mm. The presacral space of the other 
16 patients (8.56%) was 16 mm or more. The patients in 
this last group were 46 years or older. That is, 16 
(11.59%) of 138 patients over 45 had presacral space 
greater than 15 mm. On the average, men had predomi- 
nance in this category (men, 11/73; women, 5/65). 

In seven (5.01%) of the 138 patients who were 46 years 
and older, the presacral Space was more than 20 mm. 
Five were men (two 46-60 years and three older than 60 
years); only two women showed a presacral space wider 
than 20 mm (all over 60 years, none 46-60). 


Statistical Analysis 


The 100 male patients and 87 female patients were 
divided into three groups by age; up to 45 years, 46-60 
years, and over 60 years. The means and standard 
deviations of the presacral Space of those groups are 
shown in table 2. 

For both men and women there was no significant 
difference at the 0.05 level among the means of the three 
age groups using the analysis of variance technique. For 
female patients the F-ratio was 2.3 and the associated 
probability that the groups have the same mean is 0.103. 
For male patients the F-ratio is 1.4 with associated 
probability of 0.243. 

However, it cannot be assumed that the groups come 
from populations with the same standard deviation. For 
women the standard deviation of the oldest group is 
more than twice the standard deviation of the youngest 


group; for men the standard deviation of the oldest 
group is almost twice that of the youngest group. It 
seems that there is more dispersion in the oldest groups 
than in the youngest groups. Therefore, it may not be 
valid to assume a maximum normal presacral space for 
patients in all age groups. 


Discussion 


These findings show that the measurement of the 
presacral space in some patients exceeds the accepted 
upper limits of normal" for no apparent reason. While 
in most patients, the normal presacral space measure- 
ment is 15 mm or less, there are some patients who have 
a higher value without any abdominal or pelvic pathology 
or surgery. It is interesting that all of these patients are 
over 45 years of age. In this study we found that individ- 
uals up to age 45 had presacral space whose upper limits 
of normal was 15 mm. Only one of 22 women in this age 
group had a measurement above 10 mm; the men had a 
higher number, namely eight of 25 (table 1). 

This picture changes in patients over 45 (fig. 2). Be- 
tween ages 46-60, five of 34 men showed measurements 
over 15 mm; two of these were more than 20 mm. In six 
of 39 men over 60, measurements were over 15 mm 
(three over 20 mm). The picture is less dramatic in 
women aged 46-60. In this group only one of 21 patients 
had values over 15 mm and none over 20 mm. Of 44 
women older than 60, four had values over 15 mm (two 
over 20). We assume the lower measurements in women 
are attributable to the difference in body build. This 
assumption was not proven since we did not measure 
the patients' build and we do not have their weights for 
evaluation. 


Conclusions 


The upper limits of normal width of presacral space is 
15 mm in patients not older than 45 years. Above this 
age, most patients still conform to this criterion. How- 
ever, some patients have measurements over 15 mm with 
no apparent reason. Fewer still have measurements 
above 20 mm. This possibility increases with increased 
age. In the evaluation of the presacral space, factors 
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such as age, sex, and the weight of the patient should be 
taken into consideration. 
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Foley Catheter Method of Esophageal Foreign Body Removal: Extension 
of Applications 


GEORGE W. MXON" 


The fluoroscopically controlled Foley catheter technique 
can be used to remove nonopaque esophageal foreign bodies 
that are smooth or soft and foreign bodies in patients with 
esophageal strictures or after esophageal atresia repair. 
These situations have previously been felt to be contraindi- 
cations for this procedure. Successful treatment was accom- 
plished in 21 of 25 patients. 


Removal of smooth, opaque esophageal foreign bodies 
by radiologists using Foley catheters under fluoroscopic 
control is a recognized procedure [1-4]. This method 
precludes hospitalization, general anesthesia, and the 
minimal risks of endoscopy. Previously, it was assumed 
that this technique could not be used for nonopaque 
esophageal foreign bodies or in patients with esophageal 
stricture or prior esophageal atresia repair. My experi- 
ence indicates this procedure can be successfully used 
in these three situations. 


Materials and Methods 


During a 26-month period ending in August 1977, 14 children 
with 25 esophageal foreign bodies were seen at Primary Chil- 
dren's Medical Center. Ten children were under 4 years of age; 
the others ranged from 8-13 years. The foreign bodies were 
either nonopaque or occurred in patients with an esophageal 
stricture or a history of surgical repair for esophageal atresia. 
Three children were seen more than once; in one child more 
than one foreign body was found. 

If opaque objects were not identified on conventional films or 
fluoroscopy, barium esophagograms were performed to deter- 
mine the presence of nonopaque objects. When such bodies 
were identified, an attempt was made to identify the nature of 
the object by evaluating its radiographic characteristics and by 
questioning both the patient and his parents. When the body 
was defined as being smooth, removal was attempted. 

After immobilization, the patient is placed in the right anterior 
oblique position. A Foley catheter with a 3 or 5 ml balloon is 
then passed transnasally into the esophagus. Barium is inter- 
mittently injected through the catheter into the esophagus as 
needed to outline the foreign body to facilitate catheter manip- 
ulation. After the catheter passes beyond the obstruction, the 
balloon is distended with barium (fig. 1) and traction is applied 
until the object is retracted into the hypopharynx. The child is 
then encouraged to spit out the foreign object and the balloon 
is deflated. After foreign body removal, an esophagogram is 
performed to demonstrate the status of the esophagus. 


Results 


In only four of the 14 patients studied was there no 
underlying esophageal abnormality; seven had esopha- 
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geal atresia repair, two had strictures secondary to 
gestroesophageal reflux, and one had undergone an 
artireflux operation. Two of the patients with esophageal 
atresia repair had associated congenital distal esopha- 
gea! stricture and each had repeated episodes of esoph- 
aceal foreign bodies. In both individuals the anastomotic 
sie was widely patent and the foreign bodies always 
Icdged at the level of the congenital strictures. 

Most of the foreign bodies consisted of gristle or a 
pertion of a weiner, some surprisingly large. Other ob- 
jects included a penny, pea, wad of masking tape, and 
various rubber or plastic items. Only two were opaque, 
tre other 23 were nonapaque. 

The catheter technique was successful in 21 of the co 
cases. In 16 instances the foreign body was removed, 
while in three it was pushed into the stomach by manip- 
uation of the Foley catheter. In two others, vomiting 
irducec by the procedure resulted in the foreign body 
being d:sgorged. 

In four instances attempts to remove the objects were 
not successful: on two occasions a catheter could not 
be advanced beyond the gristle which was lodged at the 
ste of an esophageal stricture and in one case the 
fereign dody was successfully retracted into the orophar- 
yx repeatedly but reswallowed each time. In these three 
imstances endoscopic extraction was necessary. Another 
patient had no underlying esophagea! abnormality but 
Fad a very large piece of gristle which was pushed into 
tre stomach under fluoroscopic control with a mercury- 
flled rubber esophageal dilator. There were no compli- 
cations in any of the cases. 


Discussion 


The technique of removing esophageal foreign bodies 
with the Foley catheter has been thought to be poten- 
tal dangerous in several situations: the removal of 
ronopeque objects that cannot be visualized during 
fuoroscopically controlled manipulations; in children 
with esophageal strictures because of the risk of perfo- 
sation; and in postoperative esophageal atresia patients 
because they often have an anastomotic stricture and/or 
cilatation proximal to the anastomosis which makes 
setraction of objects difficult. My experience with the 
Foley catheter suggests that foreign object removal can 
be used safely in these situations. 

Barium, rather than water-soluble contrast material, is 
ised to opacify both the esophagus and balloon. This 
»recludes the possible aspiration of a water-soluble 
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Fig. 1.— Left, method of esophageal foreign body removal. Right, Nonopaque esophageal foreign body removal. Barium outlines piece of gristle. 


Distended Foley balloon (B) is distal to foreign body. 


agent into the upper respiratory tract structures. In 
children with an esophageal stricture, care should be 
taken to distend the balloon only a small amount initially. 
After the foreign body has been retracted above the 
narrowed area, further balloon distension can be done 
as required. 

In four instances in which gristle had been lodged at 
the site of a stricture for several hours or days, a Foley 
catheter could not be advanced beyond the esophageal 
foreign body. In these cases a smaller vascular-type 
balloon catheter (such as Swan-Ganz, Berman, Rash- 
kind) was used to retract the foreign body above the 
stricture site and the procedure was then completed with 
a Foley catheter. 

| have found the right anterior oblique position to be 
best suited to this technique. While a Trendelenburg 
position has been recommended [1, 2], | have not found 
this maneuver helpful. 

Although | believe the new technique to be safe, as a 
caution, | recommend that it be attempted only by 
radiologists who are experienced in removing opaque 
esophageal foreign bodies under the described condi- 
tions. 


Successful treatment of esophageal food impaction in 
adults using intravenous glucagon has been reported 
[5]. This method was not used in this series and its 
usefulness in children has not been reported. In in- 
stances where there is no underlying esophageal abnor- 
mality its trial seems warranted. 
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Case Reports 


Ultrasound Diagnosis of Neonatal Adrenal Hemorrhage 


D. EDWARD MINEAU' AND P. RUBEN KOEHLER' 


Ultrasound is a noninvasive means of evaluating abdom- 
inal and flank masses in the neonate. The case of a 
neonate whose abdominal mass first manifested as a 
solid-appearing lesion, suggesting a neuroblastoma, is 
reported here. Follow-up examinations at 3 and 7 days 
showed development of the anechoic appearance typical 
of hematoma. Correct diagnosis of adrenal hemorrhage 
was then made. 


Case Report 


S. A. weighed 3,260 g when delivered at full term from a frank 
breech presentation. Physical examination revealed ambiguous 
genitalia and a questionable right renal mass. Ultrasound 
(Picker EDC, 3.5 mHz transducer) performed at age 48 hr 
identified a large suprarenal mass with dense internal echoes 
(fig. 1A). Aortography performed because of the ultrasonic 
characteristics of a solid mass and the ambiguous genitalia, 
showed a large avascular suprarenal mass. Since the baby's 
hematocrit was only 39, a diagnosis of adrenal hemorrhage was 
entertained. Repeat ultrasound 72 hr later showed a more cystic 
appearance of the mass, and by age 10 days the mass had 
become almost completely anechoic (fig. 1B). The mass pro- 
gressively diminished and the child was dischargec after 19 


days with diagnosis of adrenogenital syndrome and right adre- 
nal'hemorrhage secondary to birth trauma. 


Discussion 


Meonatal adrenal hemorrhage is an infrequent compli- 
cation of birth trauma in breech presentations, large 
infants. and forceps deliveries. It may also be related to 
neonatal asphyxia [1]. Presentation ranges from asymp- 
tomatic flank mass to clinical symptoms resulting from 
acute adrenal failure. Shock due to blood loss may 
require transfusions [2]. Diagnosis often is not made 
until characteristic calcifications are found on abdominal 
films taken for other reasons later in childhood [3]. 

The cifferential diagnosis of a flank mass in the neo- 
nate includes neuroblastoma, fetal-renal hamartoma, 
multicystic kidney, hydronephrosis, and adrenal hemor- 
rhage. Ultrasound can easily distinguish hydronephrosis 
and multicystic kidneys from solid masses. Neuroblasto- 
mas and fetal-renal hamartomas will appear as solid 
masses. Unfortunately, as in this patient, adrenal hem- 
orhage may initially appear on ultrasound examination 





Fig. 1.—A, At 48 hr old, kidney (K), liver (L), and solid-appearing suprarenal mass (H). B, Sonolucent appearance of hematoma (H) 8 days later 
(prone scan). 
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as a solid lesion, only later to liquefy and acquire the 
more typical anechoic appearance of a hematoma. 

Angiography will confirm the presence of a mass, but 
is of limited value in differentiating solid from cystic 
masses in this age group [4, 5]. Only half of neuroblas- 
tomas are vascular, and a solid but poorly vascularized 
tumor can easily be mistaken for a cyst. 

If an adrenal mass is detected, and the possibility of 
adrenal hemorrhage is suspected, unnecessary surgery 
can be avoided if ultrasound is repeated at 3-5 day 
intervals. Change of the appearance of the mass from 
solid to cystic will establish diagnosis of adrenal hemor- 
rhage. 

Most ultrasound reports on abdominal hemorrhage 
refer to rectus sheath or retroperitoneal hematomas [6- 
10]. Hamilton [7] reported a 1-day-old hematoma which 
appeared solid. In the other cases in the literature, 
freshly clotted blood was found to be anechoic until the 
clot was fragmented, at which time it developed internal 
echoes [9]. In our case, the mass was initially solid and 
progressed through a complex to an anechoic pattern. 
The initial solid appearance may relate to either clot 
fragmentation or distribution of clotted blood through- 
out the adrenal tissue. The progressively anechoic 
change of the clot presumably relates to its degeneration 
and lysis. 
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Hypoglycemia and Extrapancreatic Tumors: a Report of Two Cases 


PHILIP COSTELLO,’ MELVIN E. CLOUSE,' AND ARTURO R. ROLLA? 


The clinical syndrome of hypoglycemia is defined by 
symptoms of epinephrine release in the presence of a 
blood sugar level below 50 mg/100 ml rapidly reversible 
by carbohydrate administration. Three types of hypogly- 
cemia are recognized: fasting, reactive, and intermittent. 
Fasting hypoglycemia is characterized by an abnormally 
low fasting blood glucose, poor tolerance of exercise, 
and symptoms of cerebral dysfunction. The important 
causes of fasting hypoglycemia are functioning islet cell 
tumors and extrapancreatic tumors. Liver disease, and 
hypofunction of the pituitary, thyroid, adrenal, or alpha 
cells of the pancreas are less common causes. 

Reactive hypoglycemia is more commonly seen and 
occurs in response to ingestion of food. These patients 
have a normal fasting blood glucose and good exercise 
tolerance. The causes of reactive hypoglycemia include: 
functional emotional hypoglycemia; early diabetes mel- 
litus; and dumping syndrome. Intermittent hypoglycemia 
may be seen one day but not the next. Causes are 
excessive alcohol ingestion after fasting and the admin- 
istration of insulin or oral hypoglycemics. 

This paper focuses attention on the group of nonpan- 
creatic tumors associated with hypoglycemia. The radi- 
ographic findings are described in two patients with 
large retroperitoneal sarcomas presenting with fasting 
hypoglycemia, and the mechanisms by which these tu- 
mors may produce hypoglycemia are discussed. Refer- 
ence is made to newer immunologic tests not described 
in the radiologic literature which. because of their spec- 
ificity, may alert the clinician to the presence of such 
tumors. 


Case Reports 
Case 1 


A 57-year-old man had progressive abdominal distension and 
swelling of the left leg for 3 months. One month before admis- 
sion, he was found unconscious with a blood sugar of 40 mg/ 
100 ml. A glucose tolerance test obtained several days later 
revealed a fasting blood sugar of 59 mg/100 ml, peak at 1 hr of 
219 mg/100 ml, and a level at 5 hr of 42 mg/100 mi. He was 
discharged on a low carbohydrate, high protein diet, but symp- 
toms rapidly worsened. He woke early in the morning confused 
and sweaty, but learned to avoid this by small feedings at 3 a.m. 
and 5 a.m. 

Physical examination revealed a hard mass in the lower 
abdomen and swelling of the left leg. Glucose tolerance tests 
showed a fasting blood glucose of 36 mg/100 ml, 128 mg/100 
ml at 30 min, and 66 mg/100 ml at 2'/2. The serum immunoreac- 
tive insulin was low at 2 uU/ml (normal 1-13 U/ml). Levels of 
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the serum immunoreactive nonsuppressible insulinlike peptide 
were markedly elevated at 21-26 mg/ml (normal, 1-4 mg/ml). 

Barium enema study (fig. 1) revealed a huge soft tissue mass 
arising out of the pelvis displacing the sigmoid colon. Intrave- 
nous urography revealed a pelvic mass extrinsic to the bladder 
causing bilateral partial ureteric obstruction. Abdominal gray 
scale ultrasonography showed the mass was extrinsic to the 
blacder and contained multiple internal echos indicating solid- 
ity. Angiography, performed to outline the blood supply of the 
tumor. revealed it to be moderately vascular with the major 
supoly from a large inferior mesenteric artery. 

Surgical removal of a 3.6 kg retroperitoneal tumor was 
successful. Pathology revealed a fibrosarcoma with an unus- 
ually abundant proliferation of intracellular endoplasmic reticu- 
lum. The tumor tissue contained a high content of the insulinlike 
peptide (0.5 mg/g of tumor). Blood sugar was 141 mg/100 ml 5 
mir after surgery. At 5 months follow-up, the patient remained 
sym ptom free with a return of immunoreactive insulin to 11 wU/ 
ml and a normal level of nonsuppressible insulinlike peptide. 


Case 2 


A 58-year-old woman developed diffuse abdominal pain as- 
sodated with increased swelling of the abdomen over a 4- 
month period. Because of pain, nausea, and vomiting, a lapa- 
rotomy was performed. At surgery a large retroperitoneal mass 
was biopsied with the pathology of undifferentiated sarcoma. 
The patient was treated by Adriamycin, Cytoxan, and dimethyl 
triazeno imidazole carboxamide and discharged. One month 
later she experienced early morning disorientation and memory 
loss and was found unconscious with a blood glucose level of 
32 ng/100 ml. Hypertonic glucose relieved her symptoms. She 
underwent a second operation with removal of 50% of tumor 
bulk. Postoperatively, blood sugar remained low, requiring 
coatinuous infusions. She was admitted to our institution for 
furcher management. 

The immunoreactive insulin level was 1 U/ml and the serum 
immunoreactive nonsuppressible insulinlike peptide was mark- 
ed'y elevated at 33 mg/ml. Intravenous urography (fig. 2) and 
plein films outlined the extent of the soft tissue mass which 
displaced the ureters laterally with partial obstruction. Angiog- 
raphy was performed to assess tumor blood supply with a view 
to transcatheter occlusion, but numerous blood supplies from 
the superior and inferior mesenteric arteries as well as several 
lur bar vessels precluded such treatment. No further therapy 
wes given other than continuous 20% glucose infusions and 
small feedings hourly. She died at home 3 weeks after dis- 
charge. 


Discussion 


Numerous nonpancreatic tumors producing hypogly- 
cemia have been described [1]. The most important are: 
(1. mesenchymal (4296) — retroperitoneal fibrosarcomas 
or pleural mesotheliomas; (2) hepatoma (22%); (3) gas- 


' Department of Radiology. New England Deaconess Hospital, 185 Pilgrim Road, Boston, Massachusetts 02215. Address reprint requests to P. 


Costello. 


2 Department of Medicine, New England Deaconess Hospital, Boston, Massachusetts 02215. 


AJR 132:445-447, March 1979 
© 1979 American Roentgen Ray Society 


0361-803X/79/1323-0445 $0.00 


446 CASE REPORTS 





Fig. 1.—Postevacuation film from barium enema study. Huge soft 
tissue mass arising from pelvis displaces sigmoid colon superiorly and to 
right. No mucosal invasion was noted, only extrinsic compression. 


trointestinal carcinoma (1096); (4) adrenal cortical tu- 
mors (996); (5) lymphoma (596); and (6) miscellaneous 
(896), including carcinomas of the lung and ovary, neu- 
roblastoma, Wilms' tumor, and hemangiopericytoma. 

A common characteristic of these tumors, particularly 
the fibrosarcomas, are their slow growth and massive 
size (2-10 kg). Hypoglycemia disappears after resection 
(as in case 1) or occasionally after irradiation of the 
tumor. 

Proposed mechanisms by which these tumors induce 
hypoglycemia include: excessive glucose consumption 
by tumor tissue; decreased glucose output from the 
liver; and decreased lipolysis. 

When a single large tumor mass is present, there may 
be increased use of glucose [2]. The half-life of glucose 
is reduced and glucose turnover rate may be up to four 
times normal. Some workers [3] suggest the possibility 
of decreased output of glucose from the liver. A hormone 
that reduces hepatic gluconeogenesis and lipolysis is 
postulated. 

Islet cell tumors produce hypoglycemia by excess 
production of immunoreactive insulin; however, the se- 
rum immunoreactive insulin levels in patients with extra- 
pancreatic tumors are decreased. A hormone with insu- 
linlike activity is thought to be secreted by some tumors. 
The polypeptide secreted is probably closely related to 
insulin but not recognized immunologically as insulin. 
Recently, by the use of a new radioreceptor assay, 
elevation of the circulating concentration of the insulin- 
like peptide (nonsuppressible insulinlike activity) has 
been demonstrated in the serum of hypoglycemia pa- 
tients. This serum peptide (dubbed NSILA-S) with a 
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Fig. 2.—20 min intravenous urogram. Large soft tissue mass displaces 
bowel superiorly (arrows) with partial obstruction and lateral deviation of 


ureters. 





molecular weight of about 6,000, has insulinlike activity 
in vitro and in vivo and cannot be suppressed by antiin- 
sulin antibodies. 

In the clinical evaluation of fasting hypoglycemia, 
differentiation of patients with functional islet cell tumors 
from those with extrapancreatic tumors can be made by 
measurements of serum immunoreactive insulin and of 
the serum peptite. Functional islet cell tumors produce 
elevated levels of insulin with normal nonsuppressible 
insulinlike activity levels. Extrapancreatic tumors lead to 
reduced insulin levels but the serum peptide levels may 
be increased in 3096 of individuals [4]. 

A knowledge of these laboratory levels is important to 
the radiologist consulted at this stage. If an islet cell 
tumor is suspect, selective angiography of the pancreas 
will accurately localize the majority of the insulinomas 
[5]. Extrapancreatic tumors may be clinically obvious by 
their large size by the time the patient has hypoglycemic 
attacks, but their diverse origins may require radio- 
graphic evaluation [6]. Chest radiography may reveal 
parenchymal or pleural masses (mesotheliomas). Plain 
abdominal radiography followed by pyelography and 
barium studies of the gastrointestinal tract will define the 
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extent and nature of the intraabdominal masses [7]. 
Ultrasound and computed tomography provide unique 
information regarding the size, extent, composition, and 
nature of intrahepatic and retroperitoneal tumors. Arte- 
riography is important prior to resection of retroperito- 
neal tumors since they may have a mesenteric blood 
supply. The lumbar arteries play an important role in the 
supply of retroperitoneal masses [8]. If a mass is surgi- 
cally unresectable, transcatheter occlusion of the blood 
supply to the tumor may produce symptomatic relief by 
infarction and reduction in tumor hormone production 
[9]. 
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Extraadrenal Paraganglioma, Pulmonary Chondroma, and Gastric Leiomyoblastoma: 
Triad in Young Females 


JAMES E. KNAKE' AND MILTON D. GROSS? 


The unusual concurrence of extraadrenal paragan- 
glioma, pulmonary chondroma, and gastric smooth mus- 
cle tumor (leiomyosarcoma or leiomyoblastoma) was 
reported once before in English literature [1] as two 
complete and two incomplete presentations of the triad, 
with reference to three other incomplete presentations 
from world literature [2-4]. Carney et al. [1] learned from 
personal communication that the patient described in 
the Italian literature [3] had subsequently manifested the 
complete triad. 

Another of the incomplete cases [2] has now become 
complete and is presented here as the fourth known 
occurrence. Our encounter with this patient led to a 
review of the known syndromal and multitumoral asso- 
ciations of extraadrenal paragangliomas, but that study 
does not seem to clarify the relationships among these 
three uncommon neoplasms. 

We followed the suggestion of Glenner and Grimley [5] 
by using the term "extraadrenal paraganglioma" to en- 
compass all of the hormonally active or inactive tumors 
of the extraadrenal paraganglion system (including 
chemoreceptors) and in discarding terms such as "glo- 
mus tumor," "carotid body tumor," and "chemodec- 
toma," which tend to make artificial distinctions among 
histologically identical neoplasms. In this nomenclature, 
the familiar name “pheochromocytoma” is strictly re- 
served for the tumor of the chromaffin cell of the adrenal 
medulla, though it also is histologically the same. 


Case Report 


At age 16 an otherwise healthy white girl was evaluated for 
chronic anemia and a nontender upper abdominal mass. Upper 
gastrointestinal radiography revealed a bulky tumor in the 
antrum and lower body of the stomach (fig. 1), and abdominal 
angiography was consistent with a smooth muscle tumor. At 
celiotomy one large (15 x 8 cm) and several smaller gastric 
tumor masses were found, and a 9096 gastrectomy was done. 
Histologically, the lesions proved to be leiomyoblastomas, and 
this occurrence in an adolescent was sufficiently unusual to 
have been reported in surgical literature [2]. 

A solitary, minimally calcified pulmonary nodule was noted 
on preoperative chest radiography (fig. 2). This lesion was 
excised 3 months after gastric surgery and was described 
histologically as a chondromatous hamartoma. 

At follow-up examinations over the next several years upper 
gastrointestinal and chest radiography showed no changes, 
and endoscopy was normal for the postoperative state. She was 
treated with parenteral iron for iron-deficiency anemia 4 years 
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after surgery and responded well, with routine hematologic 
values returning to normal. She was normotensive. 

The patient moved from the area and was not seen at this 
institution for several years. At age 26, she returned complain- 
ing of spells of weakness, tremulousness, and palpitations. She 
had been given hydrochlorothiazide for recently discovered 
hypertension, but had noted essentially no change in symp- 
toms. Most recently, she had noted weakness and decreased 
size in the right side of her tongue. Physical examination 
revealed blood pressure ranging from 130 to 160 over 85 to 100 
mm Hg and a right XII cranial nerve paresis. A firm 2 cm mass 
was palpated adjacent to the midcervical portion of the right 
carotid artery. Chest radiography, electrocardiography, and 
routine hematologic and blood chemistry values were normal 
except for elevated serum uric acid secondary to diuretic 
therapy. Urinary catecholamines were elevated. 

Blood samples from the inferior and superior vena cava; 
innominate, right, and left internal jugular; and right and left 
adrenal veins all contained markedly elevated levels of norepi- 
nephrine. These were highest in the right internal jugular and 
right adrenal veins, which also showed the most striking eleva- 
tions of epinephrine and dopamine. Selective carotid and ver- 
tebral angiography showed intensely vascular lesions charac- 
teristic of paragangliomas at the right jugular fossa, the right 
common carotid artery bifurcation, and posterior to the proxi- 
mal portion of the right internal carotid artery (fig. 3). An 
additional faint vascular stain was superimposed on the left 
internal carotid artery at the level of the auditory canal in the 
lateral views, but could not be reliably identified in the corre- 
sponding frontal views and was not classified as a definite 
lesion. 

Treatment with phenoxybenzamine resulted in a decrease in 
the patient's blood pressure and amelioration of her symptoms. 
This response and the angiographic appearance strongly sug- 
gest these tumors are extraadrenal paragangliomas. No surgery 
has been performed. 


Discussion 


The medical literature is replete with reports of para- 
gangliomas occurring singly or multiply at locations 
including the common carotid artery bifurcation, jugu- 
lotympanic region, cervical distribution of vagus nerve, 
orbit, tongue, mandible, larynx, trachea, nasal sinus, 
nasal cavity, pineal gland, aortic arch branches, pulmo- 
nary artery bifurcation, lung, interatrial septum, aortico- 
sympathetic segmental and collateral ganglia, stomach, 
duodenum, gallbladder, ileal mesentery, urinary blad- 
der, and groin [5, 6], as well as in the kidney [7], soft pal- 
ate [8], pancreas [9], and sella [10]. Some of these 
lesions have probably represented hemangiopericytoma, 
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Fig. 1.—Antrum and lower body of stomach occupied by multilobular 
mass. At surgery, tumor nodules extended to within 2 cm of gastroesoph- 
ageal junction. 


alveolar soft part sarcoma, and other tumors of similar 
histologic appearance [5], but most are acceptably docu- 
mented. A tendency toward multiplicity, especially in 
children [11] and in familial series [12], has long been 
noted. Associations have been reported with chronic 
obstructive pulmonary disease [12], living at high altitude 
[13], and hereditary deficiency of clotting factors VII and 
X [14]. Definite malignancy with metastasis is unusual 
but well established [5]. 

The concurrence of extraadrenal paraganglioma with 
other tumors necessarily involves consideration of the 
apudoma (amine precursor uptake and decarboxylation) 
concept as most prominently expounded by Pearse [15], 
which holds that totipotential cells of neuroectodermal 
origin migrate widely in early embryogenesis and retain 
potential for both amine and peptide hormone produc- 
tion. The neuroectodermal origin of neurons and 
Schwann cells has long been known. More recently, 
elaborate cytochemical, immunofluorescent, and ultra- 
structural studies [15, 16] have established the origin 
from neural crest, ventral neural ridge, and neural tube 
of such diverse mature cells as those of the adenohy- 
pophysis, pineal gland, hypothalamus, adrenal medulla, 
thymus, and paraganglion system, as well as thyroid "C" 
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Fig. 2.— Left upper lung. Faintly calcified 3 cm nodule shown mor. 
clea-ly than on plain posterioanterior chest radiographs. 


cells. bronchial Kulchitsky cells, melanocytes, and the 
encocrine cells of the lung and intestinal tract including 
par creatic islets. Thus, peptide hormone endocrinology 
anc neuroendocrinology have been merged. 

This unifying embryologic concept makes plausible 
the previously puzzling associations of extraadrenal 
paragangliomas with the tumors of neurofibromatosis 
[17. 18] and with pheochromocytoma [19-21], as well as 
furher clinical associations of the latter entities with 
medullary thyroid carcinoma, pituitary adenoma, islet 
cel adenoma, intestinal and bronchial carcinoid, oat cell 
carcinoma, melanoma, pinealoma, neuroblastoma, and 
thymoma [16, 22-25]. The array of biogenic amines and 
peptides reported as products of these tumors is impres- 
sive; indeed, production of any of them by any of the 
tumor cell types is acknowledged to be possible and 
most have been demonstrated [15, 16]. 

Therefore, the apudoma concept encompasses the so- 
caled ‘multiple endocrine adenomatoses," carcinoid 
syrdromes, Zollinger-Ellison syndrome, Cushing's syn- 
drome, Werner-Morrison (watery diarrhea-hypokalemia- 
achlorhydria) syndrome, and the more recently reported 
instances of mixed endocrinopathy [26-28] in which, for 
example, the concurrence of extraacrenal paragan- 
glioma, pituitary adenoma, bronchial carcinoid, and hy- 
pe plasia of antral and duodenal gastrin cells was re- 
ported in a single patient. The reported association of 
extraadrenal paragangliomas with papillary and follicular 
thyroid carcinomas [29] remains unexplained by the 
current apudoma concept, since only the parafollicular 
cells ("C'" cells) of the thyroid have been shown to nave 
a reural crest origin. 
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Fig. 3.—Paraganglioma jugulotympanicum (arrowheads) caused XII 
cranial nerve palsy and invaded right internal jugular vein. Tumors at 
carotid bifurcation (open arrows) and posterior to proximal internal 
carotid (closed arrows) may be ramifications of same mass or paragan- 
gliomas intercaroticum and intravagale of separate origin. 


Similarly, the triad of tumors in the subject of this 
report and those previously cited [1, 3, 4] cannot pres- 
ently be explained by invoking common cytogenesis, 
since chondromas in any location are considered to be 
of mesenchymal origin, as are gastric smooth muscle 
tumors. Nevertheless, the patients have all been young 
females, 12-24 years of age at first tumor recognition; in 
all cases the gastric tumors have been multiple. The 
improbability of this coincidence strongly suggests an 
etiologic syndrome. We agree with Carney et al. [1] that 
when one component of the triad appears in a young 
patient, a careful watch should be maintained for the 
others. Any of the three neoplasms will often be first 
identified by the radiologist, who, as consultant, should 
be aware of this recently recognized association. 
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Contraceptive-Associated Hepatic Tumor 


KARL T. BENEDICT, JR..' PETER S. CHEN,’ MURRAY L. JANOWER,' MELVIN H. FARMELANT ? 
JOHN T. HOWARD,? AND WILLIAM McDERMOTT* 


Since the report of Baum et al. [1], numerous other 
reports [2-4] have associated oral contraceptive use and 
increased incidence of benign hepatic tumors in young 
women. These tumors can usually be classified as either 
benign hepatic cell adenoma (liver cell adenoma, hepatic 
adenoma) or focal nodular hyperplasia (hamartoma). 
Most lesions have been totally resected. Occasionally a 
lesion has only been biopsied, which allows its natural 
history to be observed. Spontaneous regression after 
withdrawal of oral contraceptives has occurred and has 
been documented by follow-up clinical examination and/ 
or isotopic liver scanning [3, 5-8]. A patient in whom 
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regression of a benign hepatic tumor is documented by 


angiographic as well as isotopic follow-up is reported 
here. 


Case Report 


D. G., a 26-year-old woman, entered St. Vincent Hospital 
complaining of the sudden onset of left shoulder and left upper 
quadrant pain. One day earlier, she was accidentally kicked in 
the abdomen by her 6-year-old son. She had been using a 
mestranol-containing oral contraceptive for 5 years, but took no 
other medications and had been well. Her temperature was 
38.3°C. She had tachycardia (140 beats/min) and was normoten- 


Fig. 1.—**"Tc sulfur colloid hepatic 
scan, anterior (A) and right lateral (B) 
views. Enlarged liver: one space-occu- 
pying lesion in right lobe and one in left 
lobe. C, Arterial phase. Vascular 16 cm 
lesion in right lobe of liver (arrows) and 
areas of contrast extravasation in 
smaller, avascular mass in left lobe 
(arrows). D, Capillary phase. Dense 
tumor stain throughout lesion in right 
lobe; no angiographic evidence of 
hemorrhage within lesion. 
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Fig. 2.—One year after figure 1. 
99mTc sulfur colloid hepatic scan, an- 
terior (A) and right lateral (B) views. 
Scans essentially normal. Marked de- 
crease in size of right lobe; no evi- 
dence of residual mass. C, Arterial 
phase. Marked reduction in size of 
tumor mass in right lobe; some resid- 
ual neovascularity. D, Hepatogram 
phase. Extent of tumor better shown. 
Persisting tumor stain. 


sive. Abdominal examination revealed tenderness and guarding 
in the epigastrium and left upper quadrant. Laboratory data 
included normal hemoglobin and hematocrit, white blood cell 
count of 16,000/mm?, alkaline phosphatase of 112 U (normal, 
30-85), and SGOT of 90 (normal, 5-40). Emergency 39 Tc sulfur 
colloid liver scan showed hepatomegaly, a large defect in the 
right lobe, and a smaller defect in the left lobe. The spleen was 
normal (figs. 1A and 1B). Selective common hepatic arteriog- 
raphy revealed a very vascular 16 cm mass in the right lobe of 
the liver. The feeding arteries were stretched around the mass, 
and branches penetrated the tumor from the periphery. A tumor 
stain was present. A second 6 cm mass in the left lobe was 
avascular, but contained numerous pools of extravasated con- 
trast material due to active bleeding within it (figs. 1C and 1D). 

After the patient's condition stabilized, she was transferred to 
New England Deaconess Hospital where surgery revealed a 
tumor mass with central hemorrhage and hematoma formation 
in the left lobe of the liver. A larger, solid mass in the right lobe 
had no evidence of internal hemorrhage. Both lesions were 
biopsied and a wedge resection of the tumor of the left lobe was 
performed. 

On pathologic examination, the lesion in the left lobe was 
described as "a hepatic cell mass with marked hematoma 
formation." Biopsy from the right lobe was interpreted as a 
hepatic cell nodule consistent with nodular hyperplasia." The 
lesions were identical histologically and were described as 
being "more uniformly homogeneous and cellular than usually 
found in nodular hyperplasia, but not as active as hepato- 
cellular carcinoma." The lesion had features that "some pathol- 
ogists would call benign hepatic adenoma.” 

The patient was readmitted 1 year later with right upper 
quadrant pain and light-headedness. Vital signs and laboratory 
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examinations were normal. Some tenderness was noted on 
deep palpation of the right upper abdomen. Follow-up liver 
scar was normal (figs. 2A and 2B). Repeat common hepatic 
arteriography revealed no evidence of residual tumor in the 
remaining left lobe of the liver. The vascular tumor in the right 
lobe had diminished markedly. Little mass effect was seen, but 
residual neovascularity and tumor stain were noted in a 5 cm 
aree (figs. 2C and 2D). 


Discussion 


Hemorrhage, sometimes fatal, has been the most dire 
complication of benign hepatic tumors, particularly be- 
nign hepatic cell adenomas. Malignant transformation 
prcbably does not occur, although a malignant hepa- 
torna within a benign liver cell adenoma has been re- 
ported [9]. Total resection of these lesions has been the 
treatment of choice. After resection, recurrence has 
been noted in at least two patients in whom birth control 
pills were not withdrawn postoperatively [3]. The tumors 
recressed in both patients when oral contraceptives 
were subsequently discontinued. Regression of nonre- 
sected or partially resected lesions after cessation of oral 
contraceptives has been reported in eight other patients 
[5-8, 10]. Regression was documented by follow-up 
hepatic scintiscan in five cases and by abdominal palpa- 
tion in one other. Autopsy proof was available for an 
additional patient who died of another disease. Galloway 
et al. [1C] reported angiographic follow-up in a patient 
taking oral contraceptives who had a hepatic lesion they 
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termed "minimal deviation hepatoma." However, this 
patient was treated with 5-fluorouracil, as well as with 
discontinuance of oral contraceptives. To our knowl- 
edge, no other case with angiographic follow-up has 
been reported. 

Not all benign hepatic tumors will be detected on 
isotopic liver scan [11]. Some will be missed because 
they take up °™Tc sulfur colloid to the same degree as 
the adjacent normal liver, and others because of their 
small size. Size becomes a factor as lesions regress, 
since it can be anticipated that at some point the residual 
tumor will be too small to be detected on liver scintiscan. 
In our case, the scintiscan returned to normal when the 
residual tumor was readily detected by angiography. 
Since the vast majority of these benign hepatic tumors 
are vascular, angiography should be a more sensitive 
method of detecting residual lesions. This may be of 
prognostic importance as there are reports of hemor- 
rhage occurring within residual lesions months after 
stopping oral contraceptives [12]. 
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Hepatic Rupture with Toxemia of Pregnancy: Angiographic Diagnosis 


DANIEL G. SOMMER,':? GUERDON D. GREENWAY,’ JOSEPH J. BOOKSTEIN,’ AND MARSHALL J. ORLOFF? 


Hepatic rupture is a rare but serious complication of 
toxemia in pregnancy. The mortality rate is high, and 
survival usually depends on prompt surgical therapy. 
Preoperative diagnosis is infrequent and has usually 
been based on radioisotopic liver scans. This paper 
describes the features and role of angiography in diag- 
nosing a patient with bilobar hepatic rupture and sub- 
capsular hematoma secondary to toxemia. We were 
unable to find another case of preoperative angiographic 
diagnosis in the radiologic literature. 


Case Report 


L. R. (UCSD no. 697-411), a 35-year-old white woman (grav- 
ida 3, para 3) was in her twenty-fourth week of pregnancy. 
Medical history included hypertension, intermittently treated 
with thiazides, and use of oral contraceptives for several years 
before this pregnancy. Her antenatal course had been compli- 
cated by exacerbation of her hypertension and intermittent right 
upper quadrant pain. There was no history of trauma during the 
pregnancy; she did admit to a moderately heavy alcohol intake. 
On the day of admission, the patient had gone to an outside 
hospital with severe right upper quadrant pain, hypotension 
(systolic blood pressure 80 mm Hg), and hematocrit of 25%. 
After receiving 2 units of whole blood, she was transferred to 
University Hospital. 

On arrival, her blood pressure was 100/60 mm Hg and her 
pulse was 100/min. Her abdomen was diffusely tender, espe- 
cially in the right upper quadrant. The uterus was palpable at 
the level of the umbilicus; no fetal movements or heart tones 
were noted. Laboratory values included hematocrit, 33%: white 
blood cell count, 10,700 mm?; prothrombin time, 11 .8/11.0 sec; 
partial thromboplastin time, 37.6/32.4 sec; platelets, 150,000 
mm?; blood urea nitrogen, 26 mg/100 ml; creatinine, 0.8 mg/ 
100 ml: bilirubin, 0.4 mg/dl direct with 1.3 mg/dl total; SGOT, 
148 IU: and alkaline phosphatase, 62 IU. Urinalysis revealed 3+ 
proteinuria with no cells on microscopic examination. 

Because of the previous use of oral contraceptives, bleeding 
hepatic adenoma was the initial clinical impression. After stabi- 
lization in the emergency room, emergent angiography was 
requested. 

Celiac and selective hepatic angiography demonstrated a 
large right subcapsular hematoma and a small area of contrast 
extravasation at the tip of the right lobe of the liver (fig. 1). A 
second and more brisk bleeding site was identified in the left 
lobe of the liver (fig. 2), as w : as stretching of the branches of 
the left hepatic artery indicating intrahepatic hematoma (fig. 1). 
Prominent arterioportal shunting with apparent retrograde por- 
tal flow was also evident (fig. 2). There was no evidence of 
hepatic adenoma. The spleen was normal. Ultrasoncgraphy 
confirmed an intrauterine pregnancy and demonstrated sono- 
lucent areas within both lobes of the liver consistent with 
intrahepatic hematomata. 

Laparotomy revealed about 2 I of nonclotted blood within the 
peritoneum, as well as a large subcapsular hematoma extending 
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across the anterior and superior aspects of both the right and 
left hepetic lobes. The capsule had ruptured along the superior 
surface of Doth lobes, although the dissection and rupture in 
the lett lobe appeared to be slightly older than that on the right. 
The rght subcapsular hematoma was evacuated and a left 
hepatc lo »ectomy performed. The patient also underwent a 
hysterotonry and termination of pregnancy. She recovered well 
postooerat vely, with only mild persistent hypertension con- 
trolled witt diuretics. 

Histolog»c review of the placenta revealed hyalinized partially 
necrotic vessels typical of preeclampsia. Liver tissue examina- 
tion cemcastrated evidence of both recent hemorrhage and 
underlying liver disease characterized by a periportal infiltrate 
of lymphocytes, plasma cells, and histiocytes. Bile duct pro- 
liferation was present, as well as scattered areas of fibrosis. 
These findangs were interpreted as evidence of a chronic hepa- 
titis, compatible with the patient's history of increased alcohol 
consumpt 5r. Superimposed on these findings were areas of 
hemorrhae ic necrosis, as well as deposition of fibrin in hepatic 
sinusoids, consistent with toxemia. 


Discussion 


Toxema in pregnancy is associated with abnormal 
liver function (elevated alkaline phosphatase and SGOT 
levels) in about 50% of patients; jaundice is uncommon 
[1]. Histdogic examination of the liver in toxemia may 
demonst ate fibrin thrombi obstructing hepatic sinu- 
soids wih contiguous areas of hemorrnagic hepatic 
necrosis Necrosis may become confluent and extensive; 
when this occurs in the periphery of the liver, a subcap- 
sular hematoma results. Rupture of the hematoma pro- 
duces in raperitoneal bleeding. 

Tre heoatic lesions in toxemia of pregnancy have been 
attributed to disseminated intravascular coagulation [2- 
4]. McKay [3] believes eclampsia itself is a form of 
diss2mirated intravascular coagulation and that areas of 
hemorrhagic necrosis and sinusoidal fibrin deposition 
are oresent in all patients with this disease. In hepatic 
rupture, a complete coagulation profile is infrequently 
obtainec because of the urgency of the situation; how- 
ever, several reports [2, 3] document abnormal coagula- 
tion parameters indicating disseminatec intravascular 
coagulason in patients with hepatic rupture and tox- 
emia. Spontaneous subarachnoid and intracerebral 
hemorrFages, subcapsular splenic hematomata, and 
spoatanscus retroperitoneal and rectus muscle hema- 
tomata rave been reported with eclamptic patients, 
and are also possibly related to disseminated intravas- 
cular coagulation. 

Our patient did not have the typical coagulation profile 
of disse ninated intravascular coagulation, although only 
an ncomplete coagulation series was obtained. How- 
ever, ste did have the hepatic histologic picture of 
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Fig. 1.—A, Large right subcapsular hematoma with activ 
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e extravasation of contrast at tip of right lobe of liver (arrowhead); stretched branches of left 


hepatic artery indicate intrahepatic hematoma. B, Contrast extravasation within left lobe (arrowhead) and prominent arterioportal shunting. 


toxemia and probable disseminated intravascular coag- 
ulation. 

Although hepatic rupture has been reported in uncom- 
plicated pregnancies [5]. it is far more commonly asso- 
ciated with eclampsia. In this situation hepatic rupture 
may occur before, after, or at delivery. Associated fetal 
mortality is high secondary to toxemia and shock. These 
patients are usually multiparous and have a sudden 
onset of severe abdominal pain, frequently localized to 
the right upper quadrant, and signs of hypovolemia 
secondary to blood loss. However, the pain may be 
chronic, secondary to small areas of necrosis and hem- 
orrhage or distention of the liver from sinusoidal ob- 
struction. With rupture of Glisson's capsule, major intra- 
peritoneal hemorrhage occurs. In this situation mortality 
approaches 10096 without surgical intervention [6, 7]. 
Prompt surgical exploration has been reported to reduce 
the mortality rate to 3095 [6]. Because of the acute nature 
of the bleeding, as well as the sudden hypotension, early 
diagnosis is essential [8]. 

In the past, preoperative diagnosis has been largely 
based on clinical grounds, although radionuclide scan- 
ning has provided the correct diagnosis in a few cases 
[9]. In our patient, angiography permitted accurate diag- 
nosis of the bleeding sites, as well as preoperative 
delineation of the extent of the process. Hemorrhage 
from a clinically suspected hepatic adenoma was ex- 
cluded. Preoperative demonstration of bleeding from 
both lobes of the liver helped the surgeon correctly 
manage this case. 

The prominent arterioportal shunting demonstrated in 
this case is a nonspecific finding, probably related to the 
patient's shock or increased intracapsular pressure (J. 
Bookstein, D. Dail, unpublished data). 


Because of the urgency of this situation, many of these 
patients will undergo immediate surgery without benefit 
of preoperative radiologic studies. However, if vital signs 
are stable, angiography can provide a more complete 
diagnosis enabling optimal surgical planning. 
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Radiographic Findings of Lymphoma Involving the Larynx: A Report of Two Cases 


MICHAEL A. NOON,’ MICHAEL BRANT-ZAWADZKI, STUAFT W. YOUNG, AND RONALD A. CASTELLINO 


The protean manifestations of malignant lymphoma have 
been well documented and include unusual presenta- 
tions in extranodal, nonlymphoid organs. Although the 
lung and gastrointestinal tract of the extranodal organs 
have been more commonly associated with lymphoma- 
tous involvement [1], the larynx may also be subject to 
isolated involvement as well as involvement associated 
with systemic disease [2, 3]. This report describes a 
patient with an isolated lymphomatous pedunculated 
polyp of the left aryepiglottic fold and another patient 
with a laryngeal lymphomatous mass producing acute 
airway obstruction in association with systemic disease. 


Case Reports 
Case 1 


A 90-year-old Japanese man had a 6 month history of persist- 
ent cough and a 9 month history of voice change and hoarse- 
ness. His medical history ircluded a 60 pack/year history of 
smoking, hypertension, and prostatism. Indirect laryngoscopy 
revealed a 2 cm polypoid mass arising from the left aryepiglottic 
fold. A 1 cm firm, mobile, right midjugular lymph node was also 
noted. The rest of the physical examination was unremarkable. 
Laryngeal tomography demonstrated a 2.5 x 1.5 cm polyp on a 
stalk, attached to the left aryepiglottic fold (fig. 1). A 2.3 x 1.2 
x 1.0 cm polyp, covered by intact mucosa and attached to the 
left aryepiglottic fold by a thin stalk, was removed at surgery. 
The histologic diagnosis was malignant lymphoma, diffuse well 
differentiated lymphocytic type with plasmacytoid features. 

Chest radiography revealed no evidence of adenopathy or 
intrathoracic involvement. A bone marrow biopsy was normal. 
Further staging procedures were not performed because of the 
patient's advanced age. Screening laboratory tests were normal 
except for an IgG monoclonal gammopathy. The patient was 
treated with 5,000 rad to the larynx and 4,000 rad to the poste- 
rior cervical nodes and has no evidence of disease 10 months 
after diagnosis. 


Case 2 


A 20-year-old male Kenyan college student, who had recently 
developed lymphadenopathy, was seen with acute stridor. He 
described progressive dyspnea over several months, recent 
hoarseness, dysphagia, and a 9 kg weight loss. Generalized 
palpable lymphadenopathy was noted as well as respiratory 
distress with audible stridor. Laboratory studies were normal, 
although blood gas analysis showed a pH of 7.36, pCO» of 48 
mm HG, and pO: of 79 mm HG. Chest radiography was normal. 
Soft tissue radiography of the neck (fig. 2) demonstrated masses 
involving the uvula, epiglottis, and lingual tonsils, as well as a 
large mass involving the larynx from the base of the epiglottis to 
just below the vocal cords. 

An emergency tracheostomy was performed, and a concur- 
rent biopsy of the laryngeal mass showed a lymphoblastic 


Received October 11, 1978; accepted December 4, 1978. 


lymphoma. The patient was started immediately on cortico- 
stero d therapy, and a prompt reduction in the size of the neck 
masses occurred. He was subsequently placed on a chemother- 
apy regimen and is alive with disease 3 months later. 


Discussion 


About 50 cases in the otolaryngology literature docu- 
men: the larynx as a site of involvement by malignant 
lymphoma. Lymphoma involving the larynx as the first 
manifestation of disease and without evidence of in- 
volvament elsewhere is very rare. Of 5,319 patients with 
Hodgkin's disease and non-Hodgkin's lymphomas, nine 
had disease confined to the larynx [3]. In a review of the 
wor d literature, Anderson et al. [2] found 14 cases of 
laryngeal lymphoma without peripheral manifestations 
and added one of their own. All 15 patients in their review 
complained of hoarseness at the time of diagnosis, three 
had frank dyspnea, and one had sufficient airway ob- 
struction to warrant a tracheostomy. Ten of these 15 
lesions were described as being smooth, supraglottic 
masses usually involving the epiglottis and aryepiglottic 





Fig. 1.—Laryngeal tomogram during phonation. 
Large polypoid mass in laryngeal vestibule, protruding 
medially from left aryepiglottic fold. 
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Fig. 2.— Frontal (left) and lateral (right) soft tissue 
views of neck. Large soft tissue masses involve uvula, 
epiglottis, and larynx almost obliterating airway. 





folds. Although these clinical features were seen in case 
1, lymphoma of the larynx as a pedunculated polypoid 
mass has not been previously reported. 

Long term survivals of more than 10 years have been 
recorded for patients with laryngeal involvement by ma- 
lignant lymphoma [4-6]. However, in rare cases subse- 
quent pulmonary, orbital, occipital, and gastric involve- 
ment with lymphoma have been discovered 2'/,-6 years 
after the initial presentation [3, 7]. Since most of these 
patients did not undergo a complete staging workup, 
such cases may represent a slow progression of previ- 
ously unrecognized and untreated disease. 

The plain film radiographic features of lymphoma 
involving the larynx appear to be nonspecific. A mass 
lesion may be seen in other types of malignant tumors as 
well as in benign lesions. The polypoid feature of case 1 
suggested a benign process on the radiographs and at 
the time of excision a lymphoma was not suspected. 
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Case 2 was associated with systemic disease and the 
characteristics of the mass were nonspecific. 
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Mucoid Pseudotumors of the Tracheobrorchial Tree in Two Cases 


DAVID KARASICK,': 2 STEPHEN KARASICK .': ? AND JAMES F. LALLY" ° 


Mucus collections in the tracheobronchial tree have 
been termed "mucus plug," "inspissated mucus," and 
"mucoid impaction of the bronchi." We suggest the 
term “mucoid pseudotumor” when the mucus collection 
simulates a neoplastic mass on chest radiography or 
tomographic section. Two patients in whom coughing 
and expectoration differentiated these "mucoid pseudo- 
tumors” from true neoplasms are reported here. 


Case Reports 


Case 1 


E. V., a 78-year-old white man, had progressive dyspnea on 
exertion, ankle swelling, and occasional retrosternal pain for 1 
month. He had no history of chronic cough, expectoration, 
hemoptysis, or cyanosis at admission. He had a smoking his- 
tory, but had abstained for the last 13 years. 

The lungs were clear to auscultation. Arterial blood gases 
showed a respiratory alkalosis with hypoxemia on room air. 
Perfusion lung scans revealed multiple bilateral pulmonary 
defects. Xenon lung scan confirmed that the perfusion defects 





A 


were probably due to pulmonary emboli. Sputum analysis was 
necat ve fcr malignant cells. 

Chest radiography 1 week before admission showed abnor- 
mal right midlung density and a soft tissue density in the lower 
trachea on the left anterior oblique view (fig. 1A). Tomograms 
provided better detail of the peripheral lung nodule, but also 
corfirmed the presence of the soft tissue density at the carina 
bulging from the right tracheobronchial wall (fig. 1B). There 
was thickening of the tracheobronchial wall in this region. After 
repeated forceful and productive coughing efforts, follow-up 
tomograms were obtained. Disappearance of the soft tissue 
dersity confirmed that a mucus plug had been expelled after 
vigorous coughing (fig. 1C). 

The patent died 1 week later. Autopsy revealed a right 
pulmonary artery thrombus, normal tracheobronchial tree, and 
granulomatous nodule in the right lung. 


Case 2 


E. L., a 73-year-old white man, complained of weakness in 
both legs and ptosis of the right eye. He had had myasthenia 
gravis for 12 years and had smoked seven to eight cigars daily 
unt! 4 months before admission. No history of shortness of 
breath or cyspnea on exertion was discovered. Physical exami- 
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Fig. 1.—Case 1. A, Soft tissue density intraluminally at right tracheobronchial angle (arrow). B, Sessile tracheobronchial mass associated with wall 
thickening (arrow) (incidental azygos lobe of right lung). C, Pseudotumor has disappeared; mucus plug was expelled. 
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Fig. 2.—Case 2. A and B, Sessile mass projects from right anterior tracheal wall just above level of aortic arch (arrows); bronchoscopy was negative. 


C, After 4 months, pseudotumor has disappeared. 


nation revealed no cardiopulmonary abnormality. Laboratory 
studies showed no abnormality except for an elevated serum 
lactic dehydrogenase. 

Admission chest radiography revealed some fullness to the 
anterior mediastinum and a soft tissue density overlying the 
anterior trachea on lateral view. Tomography showed a sessile 
soft-tissue nodular density within the trachea attached to the 
anterior and right lateral walls about 7 cm from the carina (figs. 
2A and 2B) and measuring about 1.5 x 1.8 cm in greatest 
dimensions. No calcifications were noted. No anterior medias- 
tinal mass was seen. The fullness seen in the chest radiograph 
was believed due to uncoiling of the aorta in its ascending 
portion. 

Bronchoscopy, performed because of possible primary tra- 
cheal neoplasm, revealed a normal trachea without evidence of 
any intraluminal mass. The larynx, bronchi, and carina also 
appeared normal. 

The patient was discharged, but was readmitted 4 months 
later for anal fistulectomy and perirectal abscess drainage. 
Admission chest radiography again showed fullness of the 
anterior mediastinum, but no definite mass lesion. Repeat 
tomography revealed no evidence of the tracheal soft-tissue 
mass previously seen (fig. 2C). The disappearance of the mass 
and normal bronchoscopic examination is best explained by 
expectoration of a mucus plug by the patient. 


Discussion 


Abnormal mucus formation, composition, or trans- 
port, which can be precipitated by smoking, can result 
in formation of a mucus plug or inspissated mucus and 
precede abnormal respiratory function in the lungs. 


Once a smoker develops chronic bronchitis, mucus 
transport seems to be irreversibly damaged. Impairment 
has been shown even in patients who have abstained 
from cigarette smoking for many years. In addition. 
increased quantities of intraluminal mucus have been 
demonstrated in smokers [1] 

These cases exemplify the difficulty in interpreting 
nonobstructive sessile lesions in the trachea or main 
stem bronchi. Inspissated mucus adherent to the trache- 
obronchial wall may simulate a neoplastic mass on 
routine radiography and tomography. Repeat tomogra- 
phy in the area of the suspected mass is recommended 
after forceful and vigorous coughing, as in case 1. In this 
way, these “mucoid pseudotumors'" can be differen- 
tiated from true neoplasms. Repeat tomography after 
respiratory treatment or after an appropriate interval of 
time may likewise aid in identifying such pseudotumors, 
as in case 2 [2, 3]. 
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Intraluminal Diverticula of the Stomach 


KONG-MENG "AN" 


Intraluminal diverticula of the duodenum are not uncom- 
mon [1-4]. Schreiber and Davis [5] recently described 
the first two cases of intraluminal diverticula of the 
esophagus. To my knowledge, this is the first reported 
case of gastric intraluminal diverticula. Unlike previously 
reported solitary esophageal and duodenal diverticula, 
this case had two adjacent intraluminal diverticula. 


Case Report 


A 50-year-old white man had nausea and vomiting accompa- 
nied by epigastric pains for 3 days. An upper gastrointestinal 
series with the patient upright showed immediate filling of a 
large diverticulum in the proximal portion of the lumen of the 
stomach with an adjacent diverticulum just superior to the first 
(figs. 1A and 1B). The diverticula were sharply separated from 
the remainder of the barium in the stomach by a thin radiolucent 
line. All projections indicated the diverticula to be within the 
stomach lumen. Radiography with the patient supine showed 
immediate loss of barium from the diverticula (fig. 1C). The 
lesions were not recognized at endoscopy a few days later. A 
repeat barium study several months later failed to demonstrate 
the diverticula. 


Discussion 


An intraluminal duodenal diverticulum has been de- 
scribed as a solitary saclike structure lined with duodenal 
mucosa on both its inner and outer surfaces and lying 
entirely within the confines of the duodenal lumen [4]. 


Its characteristic radiographic appearance is of a large, 
smecth ovoid collection of barium surrounded by a thin, 
smecth radiolucent line. This barium mass is always 
seen distinctly and entirely within the duodenal lumen. 

Since intraluminal diverticula have been described in 
the escphagus and duodenum, the occurrence of a 
diverticulum in the stomach is not surprising. However, 
in »orevious reports, such diverticula have only been 
solitary In this case, a second diverticulum appeared 
just proximal to the first. As in the case of an esophageal 
intraluminal diverticulum reported by Schreiber and 
Davis [5], this diverticulum could not be demonstrated a 
second time; it may not have been sufficiently distended 
for visualization at endoscopy. The orifice leading into 
the diverticulum may also have been too small and not 
cortinuously patent [5]. 

The patnophysiology is uncertain; the most probable 
cause seems related to intermittently or chronically in- 
creased irtraluminal pressure associated with an area of 
corgen tal or acquired weakness of the mucosa. A small 
pulsion d'verticulum could eventually grow, carrying a 
layer of mucosa before it. The wall of the diverticulum 
coverec with mucosa on both sides would account for 
the thin radiolucent line separating barium in the diver- 
ticulum from barium in the remainder cf the stomach. 
Anether cause might be a congenital web undergoing 
the same pulsion forces. 





Fig. 1. —A and B, Large intraluminal diverticulum with second smaller diverticulum superiorly (arrows). C, Residual barium (arrows) within same two 
diverticula. 
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Splenic Flexure Volvulus: Two Case Reports and Review 


ROBERT LANTIERI,'? STEVEN K. TEPLICK,' AND MALCOLM J. LABELL? 


The first two cases of splenic flexure volvulus in radio- 
logic literature were reported by Buenger [1]. Since then, 
12 more cases have been cited [2-11]. Volvulus of the 
colon accounts for 3% of all intestinal obstructions and 
10% of colonic obstructions [10]. About 96% of cases 
occur in the sigmoid colon or cecal regions and about 
4% occur in the transverse colon [11]. Volvulus at the 
splenic flexure is rare because this part of the colon is 
usually rigidly immobilized by ligamentous attachments 
and the retroperitoneal location of the descending colon. 
The following cases illustrate typical acute and chronic 
intermittent types of splenic flexure volvulus. 


Case Reports 


Case 1 


A 56-year-old man, transferred from a mental institution after 
3 days of vomitting, had a history of multiple episodes of 


abcominal distention and three laparotomies for lysis of bowel 
adFesions On examination, the abdomen was mildly distended 
but soft with normal bowel sounds. Abdominal radiography 
reveaied a large air collection in the left upper quadrant (fig. 
1A). Small bowel study showed delayed passage of barium at 
the-splenic flexure (fig. 1B). Barium enema study demonstrated 
findings cf chronic recurrent splenic flexure volvulus with 
incomplete obstruction and adhesive bands involving descend- 
ingecolon (fig. 1C). 

At laparotomy, the splenic flexure was freely movable (prob- 
ably from previous surgery), but not acutely obstructed. Adhe- 
sive bands narrowed the lumen at the splenic flexure-descend- 
ing colon junction. The adhesions were lysed and the splenic 
flexure immobilized. Subsequent hospitalization was unevent- 
ful. 


Case 2 


A 52-year-old man, recovering from right inguinal hernia 
surgery, developed acute abdominal distention with hyperactive 





Fig. 1.— Case 1, 56-year-old man. A, Large left upper quadrant gas collectior (errows). B, Holdup of barium at splenic flexure (arrow). C, Partially 
reduced splenic flexure volvulus (black arrows) and adhesive bands involving descending colon (white arrow). 
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Fig. 2.— Case 2, 52-year-old man. A, Large bowel obstruction in region of splenic flexure. B, Site of volvulus at splenic flexure (arrow). 


bowel sounds. Abdominal radiography revealed findings of 
obstruction in the region of the splenic flexure (fig. 2A). Barium 
enema study showed obstruction at the splenic flexure with 
evidence of volvulus (fig. 2B), which was partially reduced by 
the barium enema. Splenic flexure volvulus was confirmed at 
surgery. There was no ischemia and no mention of unusual 
mobility of splenic flexure. The segment of colon was resected 
and the patient recovered well. 


Discussion 


Sixteen cases of splenic flexure volvulus, including the 
two here, have been reported. Age range is 19-78 years, 
(average, 51); there are nine women and seven men. Of 
the 16 patients, 11 had previous abdominal surgery. In 
all cases except one, diagnosis was made by barium 
enema study. Usual symptoms are crampy abdominal 
pain, distention, constipation, and vomiting. In most 
instances, the symptoms are those of chronic recurrent 
volvulus. Less frequently, the patient has a surgical 
emergency. 

Predisposing factors permit mobility of the splenic 
flexure. The supporting ligaments (phrenocolic, spleno- 
colic, and gastrocolic) are either congenitally absent or 
have been surgically removed. Sometimes the splenic 
flexure is redundant and on a long mesentery [2, 3, 5, 8]. 
Adhesive bands were noted in a few cases [1, 9, 11], and 
in one here. Detorsion of the volvulus may occur spon- 
taneously or during barium enema or a passage of a 
rectal tube [1, 5, 7, 8]. However, to prevent recurrence 
preferred treatment is primary resection with end-to-end 
anastomosis. A decompression colostomy may be nec- 
essary as a first stage operation [10]. 


Awareness of the entity by radiologists may lead to 
more frequent recognition. The condition should be 
suspected when evaluating patients with recurrent ab- 
dominal pain and distention, especially those with a 
history of previous abdominal surgery and evidence of 
obstruction near the splenic flexure. 
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Splenic Abscess: Comparison of Four Imaging Methods 


E. GRANT.’ M. A. MERTENS, AND V. J MASCATELLO 


This report compares the relative usefulness of four where. œ local trauma. A recent review [1] reported a 
imaging studies in recognizing a splenic abscess, a 60% mortality rate in patients with splenic abscess. In 
clinical rarity most often encountered in patients with about half of these patients, the abscess contributed 
preexisting hematologic disorder, primary infection else- directly t the fatal outcome. In this series only 40% of 








Fig. 1 —A, ~iver-spleen scan. Filling defect in left lobe (arrow). B, 
Ultrasoumd sc n (patient supine). Large cystic and solid mass (arrows) 
originates witlin spleen (S), separate from liver (L). C, Celiac arteriog- 
raphy. Lerge irtrasplenic mass. Irregularity of arterioles identified within 
portion cf mass; surrounding rim of hypervascularity also present. D, 
CT scan. Isod :nse outer shell (large arrowheads) surrounds unilocular 
lucent center; ‘wo distinct fluid layers of differing densities (small arrow- 
heads). 
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the cases were diagnosed prior to surgery or autopsy. 
No fatalities occurred in the group of patients where 
definitive surgical treatment followed correct diagnosis. 


Case Report 


A 25-year-old white woman was admitted with a 1 week 
history of left upper quadrant, intermittent, crampy abdominal 
pain. She also had associated shaking chills, nausea, diapho- 
resis, and spiking fevers to 40°C. Her previous health had been 
excellent with no similar episodes. 

On physical examination, a left upper quadrant mass was 
tender to palpation. There were no signs of peritoneal irritation: 
bowel sounds were decreased. Hematocrit was 30% and white 
blood cell count 18,000/mm?, with 68% segmented polymor- 
phonuclear leukocytes and 1796 bands. Platelets were normal, 
as were routine chemistry and electrolyte values. Urinalysis 
(during menstruation) revealed 5-10 white blood cells/high- 
power field, numerous bacteria, and epithelial cells. 

Salmonella enteritidis group C1 was isolated in stool cultures. 
Several blood cultures yielded no growth. Chest radiography 
demonstrated a small left pleural effusion, while abdominal 
films indicated splenomegaly. A ?9"Tc sulphur colloid liver- 
spleen scan was interpreted as demonstrating a mass extrinsic 
to, but compressing, the Spleen, arising in the left lobe of the 
liver (fig. 1A). A *"Ga citrate scan showed a rim of activity 
surrounding a central region of diminished activity (not illus- 
trated). 

Ultrasound study demonstrated a normal liver and a large 
compound mass (mixed cystic and solid) within the body of the 
spleen consistent with necrotic tumor or abscess (fig. 1B). 
Abdominal arteriography revealed an intrasplenic mass that 
displaced and stretched normal vessels. In addition, there were 
irregular vessels within one portion of the mass, and a sur- 
rounding rim of increased vascularity demonstrated in the 
capillary phase (fig. 1C). Computed tomography (CT) demon- 
strated an isodense outer shell surrounding a unilocular lucent 
center, containing two fluid layers of different densities (fig. 
1D). 

Surgery revealed a large intrasplenic abscess that contained 
more than 1,000 ml of brownish fluid. Cultures of this fluid grew 
Salmonella enteritidis group C1 identical to the previous stool 
culture. After Splenectomy there was prompt and complete 
recovery. 


Discussion 


Splenic abscess was first reported in the surgical 
literature in 1954 [2]. Zatzkin et al. [3] reviewed the 
radiographic findings of splenic abscess, but did not 
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include any of the newer diagnostic methods. Baltaxe et 
al. [4] described the angiographic findings in a single 
case. Jacobs et al. [5] reported four cases of splenic 
abscess, all of which developed in patients with predis- 
posing abnormalities. 

The most recent review of splenic abscess emphasized 
the difficulty of clinical diagnosis [1]. In that report, 
Chulay and Lankerani suggested that the most useful 
radiographic information was contributed by the ?9?"Tc 
liver-spleen scan. In our patient, the nuclear scan was 
misleading, since it suggested a mass originating in the 
liver. Other authors have also reported the nonspecificity 
of nuclear scans [6]. 

In our case arteriography was performed the next day, 
when the clinical impression favored a malignant mass 
in the liver and its resection was contemplated. This 
study did demonstrate an intrasplenic mass with 
stretched vessels and a hypervascular rim, findings pre- 
viously described for splenic abscess by Reuter and 
Redman [7]. Its extent, encapsulation, and internal struc- 
ture seemed optimally defined by subsequent ultrasound 
and CT studies, undertaken to substantiate the arterio- 
graphic impression. CT further showed fluid levels of 
differing densities within the mass. While an abscess 
was anticipated preoperatively on the basis of the com- 
bined imaging studies, in retrospect, the least invasive 
and least expensive ultrasound study alone might have 
sufficed. 
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Abdominal Wall Endometrioma 


WILLIAM B. MILLER, JR.' AND G. LELAND MELSON' 


Endometriosis in the superficial soft tissues is a rare and 
comparatively unknown occurrence that most commonly 
occurs in surgical incisions and scars. An unusual ex- 
ample of an endometrioma to an unscarred upper abdo- 
men is reported here. To our knowledge, this is the first 
such lesion examined by diagnostic ultrasound. 


Case Report 


A 32-year-old black woman, gravida 3, para 1, abortion 2, 
was admitted to Barnes Hospital, St. Louis with recurrent right 
upper quadrant pain associated with a mass of 5 years. The 
onset of symptoms was related to minor trauma to the right 
upper quadrant and the pain and swelling exacerbated at 
menses. Upper gastrointestinal series and oral cholecystog- 
raphy at another hospital were reportedly normal, and no 
abnormal findings were reported after laparascopic tubal liga- 
tion in 1973. 

Physical examination revealed a small firm mass in the right 
upper quadrant just caudal to the costal margin. The mass was 
fixed to the subcutaneous tissue but not to overlying skin, 
which was normal. 

Gray scale ultrasound using 5 MHz transducers demonstrated 
a sharply defined 4.0 x 3.0 x 0.8 cm solid mass in the posterior 
sheath of the rectus abdominus muscle having an echo texture 
very similar to the adjacent muscle. The line of demarcation 
between the muscle and its posterior sheath was indistinct. 


Ther» was ro indication of extension of a primary intraabdom- 
inal process (fig. 1). 

A -aised nodular firm mass adherent to the sheat was excised 
at surgery. Pathologic examination revealed endometriosis with 
large ereas of fibrosis within the adjacent rectus muscle. No 
other evidence of endometriosis was found. 


Discussion 


Although endometriosis outside the pelvis is most 
common in surgical scars, it may also develop sponta- 
neously, most frequently in the umbilicus as a bluish 
black tumor [1]. Less commonly, it spontaneously arises 
in the peritoneum and vulva, and rarely in remote loca- 
tions such as lung and extremities [2]. In a series of 82 
patients with ectopic endometriosis reported by Steck 
and Helwig [3], 77 endometriomas appeared in preexist- 
ing scars, either at the site of previous surgery or in the 
physiologic scar of the umbilicus. Most were after gyne- 
cologic surgery. The remaining five were considered 
spontaneous and occurred in the inguinal region. All of 
ther patients were affected at or below the umbilical 
level. 

Most extrapelvic lesions respond cyclically to endoge- 
necus hormonal stimulation. Intermittent swelling and 
pain associated with menses is common, and in the 
mo-e superficial lesions cyclic bleeding can be seen [1]. 





Fig. 1.—A, At 6 cm below xiphoid, normal left posterior rectus sheath (large b ack arrow), rectus abdominus muscle (white arrows). Right posterior 
rectus sheath (small black arrows) is thickened and similar in echo texture to rigFt rectus abdominus muscle, from which it is poorly demarcated. Intra- 
peritoneal structures are normal. (L — liver, P — pancreas.) B, At 3 cm to right, thickening of posterior rectus sheath (arrows) is poorly separable from 
overlying rectus abdominus. 
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Symptoms of pelvic endometriosis are usually absent 
and pelvic involvement is characteristically confirmed in 
only one-half of patients at exploratory operation [3]. 

The pathogenesis of cutaneous endometriosis has not 
been clarified [3-6]. Mechanical transportation by iatro- 
genic or surgical transport and spontaneous implanta- 
tion or seeding via lymphatic channels or blood vessels 
have been implicated. Another major theory based on 
mutation is the metaplasia of mesothelium into endome- 
triumlike tissue. A third suggests activation of embryonic 
rests by cyclic female hormonal stimuli. At present, no 
theory is preeminent and none satisfactorily explains the 
variety of clinical presentations observed. 

The histologic features are essentially those of endo- 
metriosis elsewhere [1, 3]. Endometrial stroma sur- 
rounding glandular structures lined with columnar epi- 
thelium of variable height is present. A decidual reaction 
is observed with apparent cyclic changes normally seen 
in uterine mucosa [3, 4]. 

Few reports concern ultrasound in evaluating superfi- 
cial abdominal masses [7, 8]. Ultrasonography has 
proven most useful in determining whether a mass is 
cystic, mixed, or solid. The most commonly reported of 
these superficial masses are rectus sheath hematomas, 
which characteristically conform to the shape of the 
rectus and may display either a cystic or complex ultra- 
sonic pattern depending on their age [7-9]. 

In our patient, ultrasonic examination confirmed the 
solidity of the mass, provided accurate localization, and 
excluded underlying ventral extension of intraabdominal 
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pathology. Differential diagnosis of a sonographically 
complex or solid mass in the anterior abdominal wall is 
broad and includes abscess, hernia, sebaceous cyst, 
lipoma, hemangioma, and malignancy such as lym- 
phoma and sarcoma [7]. However, if such a lesion occurs 
in a reproductive female and is associated with exacer- 
bation of symptoms with menses and, most particularly, 
if it is at the site of surgical scar, an endometrioma 
should be considered. 
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Distant Metastases to Bone from Bladder Carcinoma: Report of Three Cases 


N. REED DUNNICK' AND TOM ANDERSON? 


Bone involvement by transitional cell carcinoma of the 
bladder is uncommon. When it occurs, it usually affects 
the adjacent pelvic bones as a result of direct extension 
[1]. Involvement of distant bones, a result of hematoge- 
nous dissemination, is rare. Three cases of distant bone 
metastases from transitional cell carcinoma of the blad- 
der are reported. 


Case Reports 
Case 1 


K. A., a 58-year-old woman, had dyspareunia and vague lower 
abdominal pain for 10 months. Excretory urography cemon- 
strated a nonfunctioning right kidney and cystoscopy revealed 
a mass at the right ureteral orifice. Biopsy showed grade 3 
transitional cell carcinoma of the bladder. Surgery proved the 
tumor to be unresectable because of extension into the broad 
ligament, invasion of the musculature of the right latera! pelvic 
wall. and involvement of the distal right ureter. 

The patient did well for 2 months after radiation therapy but 
then developed pain in her right ankle and swelling and tender- 
ness in her right lower leg. Initial ankle films and leg venography 
were negative. Bone scan revealed an area of increased radio- 
nuclide uptake in the right ankle. Aspiration of the ankle joint 
was sterile and cytology revealed only reactive cells. Repeat 
ankle films 3 weeks later showed a suspicious lucency in the 
right talus. Tomography demonstrated a 2 cm lytic lesion in the 
lateral aspect of the talus (fig. 1). Open biopsy of the talus 
demonstrated transitional cell tumor identical to the primary. 
Local irradiation controlled the bone disease. Subsequent soft 
tissue recurrence in the pelvis 7 months later responded to 
chemotherapy. 


Case 2 


H. S., a 66-year-old woman, underwent cystoscopy for per- 
sistent hematuria. Carcinoma of the bladder was diagnosed, 
and surgical excision of the tumor was followed by fulguration. 

Recurrent local tumor 18 months later required ureteral 
ileostomy and pelvic irradiation. Right mandibular pain after 3 
more months was not relieved by removing three teeth. A lytic 
lesion seen in the right mandible 2 months later (fig. 2) was 
confirmed at biopsy as a metastasis from transitional cell 
carcinoma of the bladder. Local irradiation was begun. The 
patient developed a pathologic fracture of the mandible and 
had persistent local bleeding. Despite hospitalization, the pa- 
tient continued to deteriorate and died 2 months later in marked 
uremia. 


Case 3 


J. L., a 79-year-old man found to have transitional cell 
carcinoma of the bladder after 8 months of hematuria, under- 
went urinary diversion to relieve bilateral hydronephrosis and 
had postoperative irradiation to the bladder. Evidence of bone 
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metas ases developed after 3 months. The right pedicle of T6 
was d2stroyed and two lytic lesions developed in the parietal 
regior cf the skull. He received local radiation therapy to the 
spine, but continued to deteriorate and died within 3 weeks. No 
postmortem examination was performed. 


Discussion 


Carcinoma of the bladder is locally invasive; it may 
spread laterally along or penetrate through the bladder 
wall. Even early tumors may metastasize through lym- 
phatio channels to involve retroperitoneal lymph nodes 
[2]. However, bone involvement is uncommon. Pelvic 
bones, particularly the ischium and pubis, may be in- 
volved by !ccal extension. Involvement of tne lumbosac- 
ral spine may represent tumor extension via lymphatic 
pathways tc retroperitoneal lymph nodes or via Batson's 
venous plexus. Involvement of distant bones, presum- 
ably as a result of hematogenous spread, has not been 
clinically significant due to the high incidence of local 
disease recurrence. However, results from trials involv- 
ing preoperative radiotherapy and radical cystectomy 
demenstrate a decreased incidence of local recurrence. 
Mille- [3] reports a reduction in local tumor recurrence 
to 1€% with preoperative radiation therapy and radical 
cystectomy, compared with 3396 with postoperative irra- 
diation or 45% with definitive radiation therapy alone. 
Despite this significant improvement in local tumor con- 
trol the incidence of distant metastases remained con- 
stant. Prout [4] reported on the location of metastases in 
38 patients who previously underwent cystectomy. Dis- 
tant metastases developed in 27 (71%) of these patients 
and local metastases in only 11. Thus the ability to more 
effectively control disease locally and the demonstrated 
ability of chemotherapy to produce tumor regression [5] 
make early recognition of disseminated disease more 
impcrtant. 

Cases 1 and 2 represent rare sites of bone metastases. 
In both cases etiologies other than metastatic bladder 
carcinoma were suspected. In case 1, leg venography 
was performed for suspected deep vein thrombosis. 
Indeed, peripheral bone metastases are usually second- 
ary to bronchogenic carcinoma [6]. In case 2, three teeth 
were extracted and antibiotics prescribed for a sus- 
pected dental abcess. Distant bone metastases should 
now be considered more common in patients with blad- 
der carcinoma. 
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Fig. 1.—58-year-old woman with Carcinoma of the bladder metastatic to talus. Fairly well defined lytic lesion (arrowheads) in lateral aspect of talus. 
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arcinoma of the bladder metastatic to mandible. A, 2 cm lytic lesion in right mandibular ramus. B, Pathologic 
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Intraarticular Lipoma with Osseous Metaplasia Radiographic-Pathologic Correlation 


ROCHELLE M. PUDLOWSKI,’ LOUIS A. GILULA,’ AND MICHAEL KYRIAKOS? 


Although lipomas are common soft tissue tumors, their 
location within a joint space is extremely rare [t; 2]. T6 
our knowledge, only three such cases have been re- 
ported [3-5], none of which contained either calcification 
or ossification. We report the features of a partially 
ossified, true lipoma of the knee joint and the first such 
case with radiologic and histopathologic correlation. 


Case Report 


A 53-year-old black man was admitted to Barnes Hospital 
with pain, swelling, and instability of the left knee 5 months 
after injuring both knees in a fall. Physical examination was 
normal except for some distention of the left suprapatellar 
bursa. Routine laboratory examinations were normal. 

Radiography of the left knee showed osteoarthritis (fig. 1). In 


Fig. 1.— Anteroposterior (A) and lateral (B) xeroradiographs of left knee. Ossified mass (errows) overlies suprapatellar bursa. Oval, smooth joint body 


additon, a 3 x 4 cm ossified mass projected over a distended 
suprapatellar space. No lucency could be seen in the bursa on 
the pain films. 

Clear yellow fluid (8 ml) was aspirated from the knee joint. 
Doutle contrast arthrography demonstrated a 4 x 6 cm, round. 
soft tissue mass with a focus of trabecular bone along its 
anterior margin that arose from a broad base along the posterior 
wall of the suprapatellar bursa. The mass filled the posterior 
one-hird of the bursa and changed shape with motion of the 
knee joint. A torn medial meniscus, femoral and patellar carti- 
lage-erosions, and a small joint body in the suprapatellar bursa 
were also seen (fig. 2). 

At operation, an encapsulated intraarticular mass was ex- 
cisec from the posterior wall of the suprapatellar bursa. It was 
distinc: and separate from the subsynovial fat pad. The small 
osteocartilaginous joint body was resected from its separate 





(arrowhead) lies along anterior bursal wall beneath mass, and projects over mass n antercposterior projection. 
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and on B is clearly separate from main tumor mass. 





Fig. 3.—Specimen. A, Radiograph before sectionin 
continuity with surrounding adipose tissue. 


attachment beneath the mass, and a medial meniscectomy was 
performed. 

The specimen (fig. 3) consisted of a 5.5 x 4.5 x 2.5 cm mass 
of soft, yellow, adipose tissue covered by a thin glistening white 
capsule. There was a 3 x 4 cm nodular zone of ossification at 
one pole, entirely covered by the tumor capsule and in direct 


Fig. 2. — Double contrast arthrography of left knee, anteroposterior (A) and lateral (B) 
intraarticular mass arises from posterior wall of suprapatellar bursa (between arrows). S 
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xeroradiographs. Large, smoothly lobulated, partially ossified 
mall joint body attaches to anterior wall of bursa (arrowhead) 





g. Dense portions of mass are composed of trabecular bone. B, Islands of bone (arrows) in direct 


continuity with the remainder of the fatty tissue. The bone was 
divided into lobules by white fibrous septae. 

Microscopic examination of the mass showed mature adipose 
tissue traversed by delicate fibrous Septae and covered by a 
fibrous capsule of varying thickness. on which rested a layer of 
flat mesotheliumlike cells. In focal areas, these cells were 
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rounded and formed layers two to three cells deep resembling 
synovium. The osseous component consisted of a rim of lamel- 
lar bone which surrounded a zentral core of fat, blood vessels, 
hematopoietic cells, and bony trabeculae. The bone contained 
osteocytes and was lined by plump osteoblasts and occasional 
osteoclasts. No cartilage was seen. The pathology was consist- 
ent with an intraarticular lipoma with focal osseous metaplasia. 


Discussion 


The true intraarticular l poma is a solitary, round to 
oval mass of mature adipose tissue encased by a thin 
fibrous capsule just like its soft tissue counterpart. It may 
be covered by synovium and may possess a vascular 
pedicle. It apparently arises de novo, unrelated to other 
joint pathology [3-5]. 

This lesion must be distinguished from the more com- 
mon lipoma arborescens, which is characterized grossly 
by numerous villous projections of fatty synovial tissue 
(3, 5-10]. It is usually associated with posttraumatic or 
inflammatory joint conditions, but may also arise de 
novo [6-10]. 

True intraarticular lipomas are extremly rare, since a 
search of the literature uncovered only three acceptable 
examples [3-5]. As in our patient, the lipomas were 
located within the knee joint. The previous patients were 
all women, aged 38, 52, and 56 years. All three had joint 
swelling and pain of varying duration related to interpo- 
sition of the tumor mass between the articular surfaces 
and strangulation of the tumor secondary to volvulus 
about its stalk. No descriptions of the radiologic appear- 
ance of the lesions were ircluded in these reports. 

A questionable case of an intraarticular lipoma of the 
subdeltoid bursa in a patient with rheumatoid arthritis 
has been reported [11]. Arthrography showed multiple, 
radiolucent masses within the shoulder joint and the 
communicating subdeltoid bursa. The description and 
the radiologic appearance of this lesion is more consist- 
ent with a lipoma arborescens than with a true lipoma. 

In our case, the area of ossification within the lipoma 
allowed its identification on the plain films. The changing 
shape of the mass with joint movement noted during 
arthrography strongly suggested intraarticular lipoma; 
this was confirmed at operation. 

While it cannot be proved, we suspect that the osseous 
metaplasia was a result of the trauma suffered by the 
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patient in nis fall 5 months earlier, which was severe 
enough to have torn the medial meniscus. However, 
there have been reports of ossified lipomas of the soft 
tissue unassociated with known trauma [12, 13]. 

As to the origin of these tumors, Jaffe [3] felt that they 
could arise from the subsynovial fat neer the patellar 
ligament, the fat pad anterior to the surface of the femur, 
the synovium near the anterior horn of the medial menis- 
cus. or, as in our patient, from the posterior wall of the 
suprapatellar bursa. 
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Neurofibromatosis: Unusual Lymphangiographic Findings 


JACK M. PRESTON,' ROBERT J. STARSHAK,? AND HERBERT W. OECHLER? 


Neurofibromatosis (Recklinghausen's disease) is a rela- 
tively uncommon disorder resulting from a mesodermal 
and neuroectodermal dysplasia; it is transmitted as an 
autosomal dominant, although one-half of the cases are 
spontaneous mutants. Virtually any organ system may 
become involved, producing various radiologic findings 
that have recently been summarized [1-3]. However, 
lymphatic system involvement has received scant atten- 
tion. A bizarre lymphangiographic appearance in a pa- 
tient with neurofibromatosis is reported. 


Case Report 


A 15-year-old black girl was admitted to Milwaukee Children's 
Hospital with increasing swelling and pain of her left leg for 1 
month (fig. 1). She was first seen at age 14 months because of 
an upper respiratory tract infection. Physical examination at 
that time revealed a markedly enlarged left lower extremity with 
associated hyperpigmentation present since birth. There were 
café-au-lait spots on the back and left leg. Diagnosis of neuro- 
fibromatosis was histologically confirmed 2 years later. Her 
parents had no stigmata of neurofibromatosis. 

The patient was readmitted to Milwaukee Children's Hospital 
numerous times for cosmetic and orthopedic surgery related to 
her left leg, including two leg shortening procedures, a wedge 
osteotomy for genu valgum deformity, and an epiphysiodesis of 
the knee. Infection of the surgical sites was not a clinical 
problem. 

Radiography demonstrated the classic findings of neurofibro- 
matosis, including scoliosis and posterior scalloping of the 
lumbar vertebrae. However, focal gigantism of the left lower 
extremity was the most striking. Maximum leg length discrep- 
ancy was 8 cm. There was overgrowth and abnormal modeling 
of the ilium, as well as of the bones of the left leg. 

Cannulation of a lymphatic in the right foot was unsuccessful. 
Lymphatics visualized in the left leg during lymphangiography 
were markedly dilated; the valves were preserved (fig. 2A). The 
anteromedial aspect of the leg just distal to the knee had an 
irregular collection of lymph vessels, some of which looked like 
dermal lymphatics, corresponding to a localized area of soft 
tissue prominence. There was partial lymphatic obstruction at 
groin level (fig. 2B). On nodal phase, several moderately en- 
larged popliteal lymph nodes were noted. The opacified nodes 
in the left groin and pelvis demonstrated massive enlargement 
with filling defects (fig. 2C). 

Lymph node biopsy was recommended to exclude neoplastic 
involvement, but the patient's family refused Surgery, and she 
was lost to follow-up until 18 months later when she was seen 
with progressive swelling and a “burning” sensation in the left 
leg. There was a large mass on the lateral aspect of the distal 
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Fig. 1.—Massive overgrowth of soft tissue and café- 
au-lait spots on patient's legs. 


thigh just above the knee. Inguinal lymphadenopathy remained 
unchanged. 

Several of these palpable inguinal lymph nodes were excised. 
The mass in the thigh was a large neurofibroma. Histologic 
examination of the lymph nodes revealed that the neurofibro- 
matous tissue encased the nodes and permeated them by 
extension through their hila (fig. 3). There was no evidence of 
blood or lymphatic vessel invasion, and malignant degeneration 
and mitotic figures were not identified. 

Since then, the patient has been treated for recurrent dislo- 
cation of her left hip and evaluated for abdominal neurofibro- 
mas. There has been no evidence of malignancy. 


Discussion 


Most radiographic findings in neurofibromatosis are 
related to the skeletal system, especially the vertebral 
column. Osseous changes other than those of the verte- 
brae occur frequently, and Holt [3] encountered four 
patients with pelvic configuration identical to that seen 
in this case. Included in this category is bone overgrowth 
usually associated with hypertrophy of the adjacent soft 
tissues, consisting in part of large plexiform neurofi- 
broma. When massive enlargement exists, the condition 
is referred to as elephantiasis neuromatosa [4, 5]. Caffey 
[6] states that the bone overgrowth is secondary to 
chronic hyperemia due to the adjacent hemangiomatous 
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Fig. 2. —A, Dilated and tortuous lymphatic vessels in lower leg and filling of dermal ymphatics. B, Lymphatics dilated and drain into enlarged nodes 
in left half of pelvis. C, In nodal phase, enlarged nodes contain numerous filling cefects, most prominently at hila (arrow). 





Fig. 3. — Resected lymph node. A. Strands of neurofibroma enter node at hilum (/arge arrow). Neurofibroma also surround periphery of node (small 
arrow). B, Neurofibromatous tissue with wavy collagen bands abuts on lymph ncde 


and lymphangiomatous tissue. Others feel that mesoder- 
mal dysplasia contributes to the overgrowth [3, 7]. Ele- 
phantiasis neuromatosa must be differentiated from con- 
genital hemihypertrophy; the two conditions have been 
reported to coexist [8]. 

Although skeletal manifestations are generally well 
known, lymphatic changes have received little emphasis. 
In a recent case report [9], upper extremity Iymphangi- 
ography in a patient with neurofibromatosis associated 
with gross enlargement of the arm since birth revealed 
marked dilatation of the lymph vessels; in this case, the 
valves were not discernible. Anomalous flow from the 
superficial to deep lymphatics was also described but 
the status of the nodes was not demonstrated [9]. 


Neurcfibromatosis is associated with an increased 
ircidence of certain malignancies (e.g., central nervous 
system tumors, pheochromocytoma, and leukemia) [3]; 
recently a possible association with Burkitt's lymphoma 
has been questioned [10]. Of greater importance is the 
sarcomatous degeneration of the neurofibromas re- 
ported in 296-1696 of patients [1, 11]. However, neurofi- 
brosa-comas in patients with or without Recklinghau- 
sen's disease have not been found to metastasize to 
regional lymph nodes [12-14]. Involvement of the lymph 
node: in neurofibromatosis is not surprising in view of 
the protean manifestations of this disease with tendency 
for neurofibromas to produce bulky regional masses. It 
is possible that plexiform neurofibromas can extend 
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along the nerves that enter the medullary portions of 
lymph nodes at the hilum. Such extension could account 
for the enlargement of the nodes as well as the filling 
defects. 

Abnormal lymphographic appearance of nodes in a 
patient with neurofibromatosis does not necessarily in- 
dicate malignancy. Additional studies in such patients 
will be required to determine the frequency of this 
finding. 
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Precision Technique for Positioning the Head During Tomography 


GREGORIO FAIVOVICH,': ° KARL-AKE OMNELL,’ AND ALVAR SVENSSON' 


Slight deviations in head orientation during axial tomog- 
raphy can be troublesome. Due to the thinness of the 
layers depicted when hypocycloidal movement is used, 
it may be impossible to compare the anatomic structures 
on one side with the corresponding structures on the 
opposite side of the midsagittal plane. In a recent paper 
[1], we described a simple technique for patient position- 
ing during axial tomography of the head using a device 
designed for the Philips-Massiot Universal Polytome. 
Positioning 

The patient is placed prone on the table, with his head 
and neck superextended and his chin resting on a chin 
support. The orbitomeatal line is parallel to the table top. 
The sagittal midline of the face is placed to coincide with 
a fixed narrow vertical beam of light projected from a 
source mounted on a vertical rod. The head is then fixed 
in the proper position by a forehead support. 

A lateral light source, also mounted on a vertical rod, 
yields a narrow horizontal beam projected simultane- 
ously on the patient's face and on a height indicator 
placed on the table top close to the face. The beam of 
light is adjusted vertically to the desired tomography 
level. The distance between this level and the table top is 
read from the height indicator and the level of the table 
top is regulated accordingly. 

Although this positioning method is satisfactory in 
many situations, small deviations in alignment can still 
occur that may not be detected by the naked eye. 
Moreover, the exterior of the face does not always reflect 
the asymmetries of the skull. 


Device 


We tried to increase the accuracy of tomographic 
examination of the fine structures of the skull and facial 
skeleton with a sensitive positioning device (fig. 1) that 
permits detection of very slight lateral head tilting. Ac- 
curacy should be increased using this technique: (1) 
during primary positioning of the head; (2) for fine 
corrections of the head position during examination; 
and (3) in situations requiring equivalent projections for 
repeat examinations. 

Light emitted from source (A) is collected by an optical 
lens (B) and transmitted via optical fibers (C) to two small 
aluminum tubes (D). Each tube holds a mirror (E) placed 
at a 45^ angle to the direction of the light beam, a screen 
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cut with a central cross (F), and an object lens (G). The 
licht from the optical fibers is reflected by the mirror 
projecting the cross on the screen via the object lens 
ortc 2 mm sectioned vertical transparent scales. The 
scales are attached symmetrically to each side of the 
tomographic table (figs. 2 and 3). Metal bars housed by 
guide bushings (H) and joined by a thin steel bow (J) are 
used to connect the tubes (D) to ear rods (K). The ear 
rods can be moved on a common axis coinciding with 
the axes of the two light beams, the movement being 
guided by the bushings. A spring mechanism (L) is 
activated when the ear rods are moved in opposite 
directions, forcing the rods toward each other. The 
spring is also designed to prevent rotation of the bars in 
the guide bushings. 


Procedure 


With the patient prone, his head is oriented according 
to the procedure described above [1]. After the spring 
mecnanism is activated, the ear rods are introduced into 
the external auditory canals with the steel bow resting 
or the back of the patient (figs. 2 and 3). Head position 
is acjusted so that both scales on the tomographic table 
give the same reading. The axes of the two light beams 
are now parallel to the plane of the film and to the 
tomographic level. 

When a tomographic series is required, the readings 
or the scales are checked before each exposure and, if 
necessary, adjustments made to ensure identical posi- 
ticn of the head throughout the examination. Identical 
readings on the two scales will result in axial tomograms 
in which the structures on both sides of the midsagittal 
plane are comparable when the external auditory canals 
ar» symmetrically positioned and the skeleton of the 
head exhibits symmetry. 

Axial tomograms that do not depict comparable struc- 
tures on each side of the midsagittal plane may be 
ceused by asymmetrical positioning of the external au- 
di-ory canals and/or the other parts of the head skeleton, 
despite identical readings on the scales. Such asymme- 
triss can be compensated for by a slight tilt, that is, 
rotatinc the frontal plane of the head with respect to the 
hcrizontal tomographic level. It should be understood 
that the patient is positioned with the axis of rotation 
located above the midline of the tomographic table. 
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Fig. 1.— Device for accurate positioning of patient during axial 
head tomography. A, light source; B, optical lens: C. optical 
fibers; D, aluminum tubes; E. mirror; F, screen with cross; G. 
object lens; H, guide bushings; J, steel bow: K, ear rods; L, spring 
mechanism. 





Fig. 2.— Patient prone for axial head tomography. Positioning 
aided by narrow beams of light projected from patient on trans- 
parent scales attached to each side of table. 


Adjustments 


Figure 4 explains the geometry involved: A = distance 
between the midline of the table (sagittal midline of the 
face) and one of the scales; B = difference between the 
readings taken from the two scales before and after 
tilting of the head; C = horizontal distance between a 
vertical plane through the midline of the table and the 
location of a given landmark of the head; and D - 
distance traveled in vertical direction by the given land- 
mark. If B/D — A/C, then B - AD/C. 

For a given tomographic table, A is a constant. In our 
case, using the Polytome, A = 360 mm. It is obvious that 


AJR:132, March 1979 


if the anatomic landmark is moved in a Superior or 
inferior direction over a given distance (D), the difference 
between the two readings (B) will depend on the distance 
(C) between the landmark and the vertical plane through 
the midline of the table. 

Figure 5 indicates the variances in the ratio B/D with 
the distance, C, when using the Polytome. If the land- 
mark travels 1 mm, then D — 1 mm and the vertical axis 
of the diagram is read in millimeters. The dependence of 
the difference, B, on the distance, C, is clear. Therefore, 
the more distant a given structure (landmark) is located 
from the vertical plane through the midline of the table. 
the smaller the magnification of its movement when the 
head is tilted in the frontal plane. 

Movement of a structure located in the most lateral 
parts of the head, about 70 mm from the midsagittal 
plane, will cause magnification of about 5 times on the 
scales; movement of a structure located only 10 mm 
from the midsagittal plane will be magnified 36 times. 

If an asymmetry is found during examination, it can be 
compensated for by tilting the head in the frontal plane 
as follows. Allowing for the degree of magnification on 
the tomogram, the radiographic distance between the 
midsagittal plane and the area under investigation is 
measured. The corrected distance equals C (fig. 4). 

On the basis of radiographic anatomy, the examiner 
can estimate distance, D, and determine the direction in 
which the head must be tilted to bring the required 
structure into the tomographic level. The graph (fig. 5) is 
used to guide repositioning. The number of B/D corre- 
sponding to the known distance, C, is located on the 
graph. To find the correct readings on the two scales, B/ 
D is multiplied by the estimated distance, D. The result- 
ing number, B, is then used to correct the original 
readings on the scales. This whole operation takes only 
a few seconds. 


Discussion 


The device described here has been used on 100 
patients. Mostly the temporomandibular joints have been 
examined; however, the procedure has also been applied 
to other parts of the middle third of the facial skeleton 
and to the base of the skull. 

This device is remarkably accurate for positioning of 
the head during axial tomography. The position of the 
ear rods in the external auditory canals has proven to be 
very stable, partly due to the resilience of the System and 
partly due to the small amount of weight from the steel 
bow that rests on the back of the patient. The probability 
of patient movement is far greater than movement of the 
device relative to the patient. In this context, it should be 
pointed out that the magnification of movements of the 
patient is such that the light dots on the scales travel 
short distances up and down due to patient breathing. 

Costs of manufacturing, purchasing, and assembling 
the necessary parts of the device are about $3,000. Time 
required to set up the device on the tomograph before 
examination should be 5-10 min. 

Patients with cervical spinal column stiffness might 
have difficulty with the prone position. However, it seems 
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Fig. 3.—Prone position during axial head tomography. Primary posi- 
tioning acnieved by narrow beams of light casting vertical and horizontal 
planes.on “ace. Head rests against adjustable forehead and chin support. 
Device at-àched to patient by ear rods projects light beams on scales 
mounted -an each side of table. Accurate positioning aided by magnified 
registraticn of head deviations. 
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Fig. 4.— Adjustments. A, distance between midline of tomo- Fig. 5.— Variation of ratio B/D with distance C; applies to 
graphic table and scale; B, difference between two readings Polwome where constant A = 360 mm. 
obtained before and after rotating head in frontal plane; C, 
distance between vertical plane through midline of tomographic 
table and anatomical landmark; D, distance traveled in vertical retakes that easily result from a nonsystematic trial-and- 
direction by landmark. eror procedure. 
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Liver Localization by Percussion for CT Scanning 


GORDON GOODMAN, LAWRENCE R. KUHNS, WILLIAM G. NOVAK, AND HIDEO ONITSUKA 


Most of the various methods for localizing the liver for 
CT scanning use radiographic or fluoroscopic tech- 
niques [1-4]. Since percussion of the liver has proven 
reliable in assessing its size [5], we attempted to define 
the upper liver border by percussion for more convenient 
localization. 

The upper border of the liver was localized by percus- 
sion in the right midclavicular line during the respiration 
phase in which CT was to be performed. We found that 
dullness to percussion of the upper liver margin was 
more easily and reproducibly defined in deep inspiration. 
CT scanning with an EMI 5005 scanner was begun at this 
level in 20 randomly selected patients who could hold 
their breath for 18 sec. In 18 of the 20, localization of the 
upper liver and right hemidiaphragm by percussion was 
at the same level as on subsequent CT scans (fig. 1). In 
two patients, localization by percussion was too low by 3 
and 4 cm, perhaps due to more than usual interposition 
of lung between the liver and chest wall. 

When using the xiphoid as an external landmark for 
localizing the upper liver border prior to this study, many 
unnecessary scans were obtained. On a random sample 
of 40 CT body scans, the range of the upper liver border 
was from 6 cm above to 4 cm below the xiphoid. One- 
third of the upper liver borders were within 0.5 cm of the 
xiphoid, but only 1696 were below the xiphoid. 





A significant reduction in patient exposure and time of 
liver CT scanning was achieved by the simple method of 
percussion of the upper liver border in the right midcla- 
vicular line for CT localization in most (9096) patients. 
We now routinely use this method for CT assessment of 
the liver. 
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Fig. 1.—A, At level of xiphoid. B, 2 cm below, inclusion of upper liver border, which was upper level of percussed dullness in midclavicular line. 
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Versatile Ceiling Tube Mount for Direct Magnification Radiography 


MURALI SUNDARAM,' JOHN SHIELDS, ARMAND BRODEUR, AND E. RICHARD POLING 


A microfocus tube with a focal spot of 90 um and a 
stationary anode for direct magnification radiography 
(RSI MFT I) has been availabe as a wall-mounted system. 
More recently these have been available as mobile units. 
We acquired a microfocus tube and transformed it into a 
ceiling mounted system for greater flexibility and versa- 
tility in carrying out direct macro radiography (fig. 1). 

The features of the ceiling-mounted flexible microfo- 
cus system are: 

1. Tube/object distance is not fixed and can be varied 
to produce optimal anode/object distances. 

2. The x-ray tube is independent of the film-holding 
device [1] and the two can be moved independently of 





Fig. 1. —Unobtrusively placed ceiling mounted system 
for direct magnification radiography. 
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one another, a feature not afforded by the wall-mounted 
system or the portable system. 

c. The x-ray tube can be angulated 360° in both 
vertical and horizontal planes. 

4. Horizontal beams can be obtained with this system 
like any other conventional radiographic tube and are of 
particular value in cervical trauma. 

E. The system permits macroradiographs to be ob- 
tained of patients on a stretcher or in a bed with no more 
effort or time than contact radiographs under similar 
circumstances. 

6. The system is conveniently situated in a room 
allocated for routine and emergency radiography. 

A patient's inability to cooperate and assume an opti- 
mel position is circumvented by the flexibility of the 
system. Those patients with facial or cervical trauma 
unable by their condition to have tomography or ortho- 
pantomography can have the benefits of macroradiog- 
raphy using this system. This applies to those patients in 
trection, unable to be transferred from their beds on to 
an x-ray table. 

A drawback with our present system is the lack of 
adjustable collimation; diaphragms are used instead. 
When our system was installed, the available microfocus 
tubes did not have light collimation, but this is now 
available and would only add to the practicalities of a 
solid ceiling mount. The versatility of this ceiling- 
mounted microfocus system lends itself to several clini- 
cal settings, some having already been evaluated [2]. 
Tre microfocus tube can also be used for contact (un- 
magnified) peripheral bone and joint raciography. 
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Versatile Film Holding Device for Direct Magnification Radiography 


E. RICHARD POLING' AND MURALI SUNDARAM’ 


A wooden box with slots spaced at about 2.5 cm intervals 
has been constructed as a film-holding device for direct 
magnification radiography. This can be used as an inde- 
pendent unit or in conjunction with a radiographic table. 


It has been used with our ceiling-mounted magnification 
tube [1] for over 2 years, providing versatile and conven- 
ient film positioning. 

The box measures 80 x 50 x 47 cm. It has a removable 





Fig. 1.—A, Box placed under transparent table top before table is 
tilted level. (Plexiglass top has been removed.) B, Box used independent 


of table. C, Box used in horizontal beam mode for cross-table cervical 
spine lateral projection. 
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0.6 cm plexiglass top and an adjustable plexiglass sheet 
for cassette support at variable object/film distances 
(fig. 1). There are 25 slots spaced about 2.5 cm apart. 
The desired magnification is achieved by determining 
the anode/object distance and varying the object/film 
distance by placing the cassette-supporting plexiglass 
sheet at the proportional distance in the proper slot. This 
design will accommodate any commercially available 
cassette up to 43 x 43 cm. 

The film hoider has been so designed that it can be 
used for direct magnification radiography in conjunction 
with the table (fig. 1A), independently of the table (fig. 
1B), and for patients on beds and stretchers (fig. 1C). 
The unit can also be used as an extension to the table at 
either end or either side, since with the plexiglass top in 
place it is level with the table top. This helps in examining 
the skull, neck, and peripheral body parts while the 
patient is firmly supported on the radiographic table. The 
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device can be used with the horizontal radiographic 
beam (fig. 1C) and is of considerable value in the radiog- 
rap y of patients on traction and in bed. 

Department of Health, Education and Welfare ap- 
proval, as necessary for radiographic equipment, has 
bee received. This film holder with the ceiling-mounted 
mic-ofocus tube [1] has proved to be adaptable to many 
body parts, radiographic examinations, and patients, 
irrespective of the patient's limited abilitv to cooperate. 
It is an integral part of a versatile system designed for 
the clinical application of direct magnification radiogra- 


phy. 
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l. TECHNETIUM-99m-SULFUR COLLOID - EVALUATION OF PREPARATION 


PARAMETERS FOR KITS FROM FOUR COMMERCIAL MANUFACTURERS. 
D.L. Fortman and V.J. Sodd. FDA, Nuclear Medicine 
Laboratory, Cincinnati, Ohio. 


Preparation of Tc-99m-sulfur colloid via the reaction 
of an acid on sodium thiosulfate requires more chemical and 
physical manipulation than other commercially available 
"kits" to produce radiopharmaceuticals for routine use in 
diagnostic nuclear medicine, Multiple injection of re- 
agents, heating, and cooling are required before it is 
ready for use, This study investigated the adequacy of the 
preparation instructions found in the package inserts of 
four commercial suppliers of sulfur colloid "kits." Label- 
ing efficiency vs. time of reaction, temperature of re- 
action, concentration of Tc-99m, and effect of Stabilizers 
and other additives were Studied. It was found that in 
most cases the package inserts were adequate, and should 
be rigidly followed. For example, if the temperature of 
the hot water bath is at 90°C instead of 95-98°C, the 
labeling efficiency becomes erratic, ranging from 70% to 
95%. Also, it was found that the amount of Tc-99m added 
to the kits was critical, in that with kits from two manu- 
facturers, the addition of Tc-99m below =30 mCi resulted 
in labeling efficiency below the 92% U.S.P. specifications. 
Conversely the other two manufacturers' kits did not fail 
until the Tc-99m level was ~10 mCi. The time required for 
the reaction vial to be in the boiling water bath to reach 
quantitative yields was found to be between 3 to 4 minutes 
for all four manufacturers. 


COMPARISON OF THE RAT AND MOUSE MODEL FOR MONITORING THE 
RADIOCHEMICAL PURITY OF Tc-99m HUMAN SERUM ALBUMIN. 

J.R. McLean, L.J. Rockwell, and W.J. Welsh. Dep't. of 
National Health and Welfare, Ottawa, Canada. 

Our regulatory activities include an ongoing sampling 
and analysis program for in vivo radiodiagnostic (i.e. 
cold) kits. Recently we have noted what appeared to be a 
consistent difference between our biodistribution results 
for Tc-99m labeled human serum albumin using mice and the 
kit manufacturers' results obtained using rats. 

Kits from 4 manufacturers were reconstituted according 
to package insert instructions. The radiochemical purity 
of each preparation was assessed by in vitro techniques 
prior to injection. Six mice and 6 rats were used for 
each product. The animals were sacrificed at 30 minutes 
post-injection. Blood Samples were taken from the heart 
(for mice) and vena cava (for rats). Mouse livers were 
excised, washed with phosphate buffered Saline, cut into 
small pieces and treated with 0.83% ammonium chloride 
solution. Rat livers were perfused through the portal 
vein with phosphate buffered saline. 

Analysis of variance (at p=0.05) indicates that there 
is a significant difference between the tissue distri- 
bution results for rats and mice. Also there is a 
Statistically significant difference at p=0.05 between 
companies with respect to blood results but not liver 
results. Hence it may not be acceptable to assess 
Products on the basis of liver Values. 


LABELED PROTEINS: CRITERIA FOR QUALITY. W.A. Pettit, 
F.H. DeLand, L. Blanton. Veterans Administration Hospital 
—— Oud, b. Dianton 


Lexington, KY. 


Proteins labeled with several different radio- 
nuclides have been evaluated in regard to (1) radie- 
active contaminants, (2) stability of the label, and 
(3) retention of biological activity.  Radioactive 
contaminants in labeled protein preparations were 
readily detected by Sephacryl S-200 gel filtration. 
Stability was evaluated by incubation of the labeled 
protein with another protein of different molecular 
weight prior to the gel filtration assay. Retention or 
loss of biological activity is best examined by 
radioimmunoassay procedures. Following labeling the 
reaction mixture was placed over a short (6.0 cm) 
column of G-25 or S-200 in order to remove radioactive 
salt contaminants. The labeled protein obtained demon- 
strated variability in regard to high molecular weight 
contaminants and stability depending on the radionuclide 
and labeling procedure used. Iodination by lacto- 
peroxidase or chloramine-T provided the most satisfactory 
Products. Labeling with Tc-99m provided acceptable 
Products if stannous tartrate was used as the reductant. 
Stannous chloride and electrolytic procedures produced 
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high molecular weight artifacts. When IgG labeled with 
Hg-203 was incubated with albumin, the activity was 
almost quantitatively transferred to albumin. 


ACCEPTANCE TESTING OF 1-123, J. Barnes, K. Breslow, and 
B.A. Rhodes, University of New Mexico Radiopharmacy, 
Albuquerque, New Mexico. 
Iodine 123 produced by the 1271 (p, 52) l gg 1.4123, 

has only one significant radionuclidic impurity, Iodine 
125. The usual test for radionuclidic purity, gamma ray 
spectrometry is not directly applicable for this analysis 
because the two spectra are not resolved by NaI(Tl) detec- 
tors. In order to dispense I-123 solutions of acceptable 
radionuclidic purity, a rapid method is needed for the 
evaluation of the level of I-125 contamination. The pur- 
pose of this study was to develop a rapid acceptance test 
of Iodine 123 solutions for clinical use. The determina- 
tion is based on an analysis of the decay curve of the 
-ray peak and on the ratio of the X-ray peak (I-123 plus 
I-125) to the gamma-ray peak (I-123 only). Duplicate 
samples of I-123 produced by Crocker Nuclear Laboratories 
were analyzed by this method and by the National Bureau 
of Standards. In each case, the result obtained by this 
method was comparable to that determined by the NBS. 


4 I-125 Contamination of I-123 


Sample UNM Method NBS 
1 1.41 € .04 1.35 
2 2.86 t .32 2.17 
3 3.26 t .43 3.28 


It is concluded that this method provides a means of 
rapidly assessing the radionuclidic purity of I-123 
contained by I-125. 


EFFECT OF SOLUBILITY ON THE BIODISTRIBUTION AND EVALUATION 
OF 16-[1?31]-9-HEXADECENOIC ACID AS A MYOCARDIAL IMAGING 
AGENT. J.P. Weichert, S.A. Sirr, D.R. Hoogland, M.P. Frick, 
and M.K. Loken, University of Minnesota, Minneapolis, MN. 





The use of 16-[1?31]-9-hexadecenoic acid (IHDA) for po- 
tential application in measuring myocardial metabolism, and 
methods for synthesis have been reported. However, IHDA 
distribution in non-cardiac organs has not been described. 
Preliminary biodistribution studies in mice indicated very 
high uptake in the lungs, which could be related to parti- 
culates in the final Product. Procedures for Producing a 
particulate-free solution were evaluated, and the resultant 
effects on biodistribution of IHDA were studied. 

The reaction is light sensitive, and 70% yields of IHDA 
were obtained by refluxing the reactants in small volumes 
of acetone in a dark environment. Mild heating of the 6% 
HSA, ultrasounding for 30 minutes, and filtering through 
0.45 and 0.22 micron filters Producted a particulate-free 
solution with minimal loss of IHDA. 

With any IHDA solution, maximum myocardial uptake 
occurred 2-3 minutes after intravenous administration. 

With the particulate-free solution, IHDA concentration in 
the lungs was decreased from 21 to 7.7 Zd/gm, while heart 
activity increased from 4.5 to a peak of 22 Zd/gm. Initial 
myocardial images in the dog have been very encouraging. 

These studies demonstrate that evaluation of IHDA as a 
myocardial imaging agent can be misleading if a 
particulate-free solution is not administered and biodis- 
tribution in non-cardiac organs is not examined. 


REEVALUATION OF THE CONTAMINANTS IN THE Mo-99 Tc-99m 
GENERATOR ELUANTS. I.L. Preiss, A.S. Frank, Rensselaer 
Polytechnic Institute, Troy, N.Y. and R. Kishore, 
Veterans Administration Medical Center, Albany, N.Y. 


There have been many studies to determine the level of 
contamination in generator produced Tc-99m. Such studies 
are required so that reasonably accurate dose calcula- 
tions, which include all radiation from a sample, can be 
made. We have conducted a set of experiments designed to 
establish the origin of the as yet unassigned 320 KeV 
gamma-ray often observed as the major contaminant in 
generator produced Tc-99m eluant fractions. Classical 
radiochemical milking of daughter from parent and grand- 
parent was employed along with high resolution gamma-ray 
spectroscopy. These experiments in which energy and half- 
life were determined verifying the conclusion of Jones 
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anå Griffin that the 320 KeV gamma-ray is the result of 
the beta decay of Te-99m itself decaying to its daughter 
Ru-99 This P-decay branch leads to an increased dose of 
about 250 mRad per mCi per gram of tissue. Our results 

to date do not preclude a beta decay to the first excited 
state of Ru-99 at 89 KeV nor is & second gamma decay be- 
tween 320 KeV and 89 KeV levels of Ru-99 ruled out. Thus, 
the 250 mRad value must be considered a lower limit of 
increased dose. 


DESIGN AND DEVELOPMENT OF Te-123m LABELLED RADIO- 
PHARMACEUTICALS. G.P.Basmadjian, R.D.Ice, R.A.Magarian, 
G,R.Parker, S.L.Mills, and A.S.Kirschner. College of 
Pharmacy, University of Oklahoma HSC, Oklahoma City, OK. 


Tellurium-123m has favorable physical characteristics 
(159 keV isomeric transition photons, 847 abundance; 
ts 119 d) and forms stable C-Te bonds, allowing the 
radiochemist to synthesize hundreds of compounds containing 
a Y-emitting radionuclide without affecting the parent 
molecule's physiological characteristics. 

The development of a quick method for solubilizing 
Te-123m metal using the following reaction facilities the 
handling of Te-123m: 

Te-123m + NaBH, ------- ) NajTe" 

The reaction incorporates 100% of the radioactivity with 
no volatile by-products (e.g. H5Te) into a useful reagent 
for producing Te-123m labelled organotellurides. 

Nucleophiles with the structure R-Te^Na* were easily 
prepared by the reaction of alkyl halides with NajTe 
and reduction of the resulting colored ditellurides with 
NaBH, in a basic medium, The Te-123m nucleophiles were 
then reacted with a second alkyl halide or alkyl sulfonate 
ester to form the required telluride. Unstable tellurides 
can be stabilized by the formation of telluronium salts. 
Primary C-Te bonds are more stable than secondary and 
hindered C-Te bonds. Branched chain R-groups in the above 
nucleophiles are more stable than methyl analogs. 

The labelling method has been used to synthesize Te-123m 
cholesterol analogs, fatty acids and hydrocarbons. 


Te-123m-LABELED ISOSTERES OF PALMITOLEIC AND OLEIC ACIDS 
SHOW HIGH MYOCARDIAL UPTAKE. F. F. Kna Uris: KR. 
Ambrose, and A. P. Callahan, Nuclear Medicine Technology 
Group, Health and Safety Research Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, and R. A. 
Grigsby and K. J. Irgolic, Chemistry Department, Texas 

A & M University, College Station, Texas. 


Fatty acids labeled with y-emitting nuclides are 
important myocardial imaging agents. The biological 
properties of many compounds are maintained by the iso- 
steric replacement of the _C=C_ moiety with S, Se or Te. 
We wished to determine if myocardial uptake was affected 
when the 9(10)olefinic linkages of palmitoleic acid and 
oleic acid were replaced with the Te heteroatom. The 
synthetic scheme involved the following steps: RX + 
NaTeTeNa + RTeTeR + R-Te-Na + X-heptyl-COO0Me + R-Te- 
heptyl-COOH. In this manner 9-tellurapentadecanoic acid 
(R=n-hexyl) and 9-telluraheptadecanoic acid (R-n-octyl) 
were prepared as "isosteres" of palmitoleic and oleic 
acids, respectively. The structures were confirmed by 
chromatographic, infrared, ultraviolet, mass spectral, and 
nuclear magnetic resonance studies. The Te-123m- labeled 
agents were prepared in the same manner and tissue distri- 
bution studies in rats showed pronounced heart uptake 
after five minutes (2-32 dose/gram of tissue). These 
distribution results closely parallel similar data reported 
in the literature for labeled oleic acid. (Research 
sponsored by the Division of Biomedical and Environmental 
Research, U.S. Department of Energy, under contract W- 
7405-eng-26 with the Union Carbide Corporation). 


SELENAPROLINE-Se-75: A RADIOLABELED IMINO ACID. S.H. Wong, 
R.P. Spencer, A. Weaver. Department of Nuclear Medicine, 
University of Connecticut Health Center, Farmington, CT. 


While the distribution of amino acids, labeled with 
gamma ray emitting radionuclides, has been studied in vivo, 
there are almost no data on the fate of imino acids. Hence 
we have synthesized a radiolabeled imino acid, selenapro- 
line-Se-75, and followed its in vivo fate and excretion. 
The synthesis is based on the method used by DeMarco and 
coworkers for production of the nonlabeled compound. Se- 
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lenocystine-Se-75 was brought to an alkaline pH and reduc- 
ed by addition of sodium borohydride, to procuce the in- 
termeciate compound, selenocysteine-Se-75. Aeded formalde- 
hyde accomplished ring cyclization to yield -he selenapro- 
line-Se-75. Over a period of time there is s_ight cleavage 
of selenaproline-Se-75 to the starting compound. Whole 
body retention in mice showed initially grea-er retention 
of radioactivity when selenaproline-Se-75 was injected as 
compared with the starting amino acid; at 4 rours and la- 
ter, these differences were not apparent. There was a 
striking difference in the distribution of radioactivity 
when introduced as the imino acid. In rats for example, 
there was a 5 fold higher concentration of radioactivity 
in the brain after use of selenaproline-Se-75 as compared 
with zhe amino acid. There appear to be 2 initial uses of 
the radiolabeled imino acid. 1. As a model compound for 
following imino acid entry into brain and other tissues. 
2. As ia vitro probe of collagen synthesis, up to the 
point of 4-hydroxylation. 

(Supported by USPHS Grant CA-17802 from NCI) 


SYNTHESIS OF 6-RADIOIODO-6-DEOXYGALACTOSE, AND ITS TISSUE 
DISTRIBUTION AND EXCRETION IN RATS. R. Flanagan, 

B.C. Lentle, L.I. Wiebe, F. Helus and W. Ma:er-Borst. 
Division of Bionucleonics and Radiopharmacy. U. of A., 
and Cress Cancer Institute, Edmonton, Canade; and German 
Cancer Research Center, Heidelberg, FRG. 


The erythrocyte glucose carrier mechanism is known to 
bind 6-iodogalactose(I). The transport inh-bition con- 
stants for this binding are relatively high. but molar 
transport of I is low. This investigation was undertaken 
to p-epare radiolabeled I, and to determine its potential 
as a non-invasive diagnostic tool for in vizo studies of 
glucese transport systems. 

Radioiodo I has now been prepared by excaange iodination 
of L,2:3,4-diisopropylidine-6-iodo-6-deoxygalactose with 
I-123, I-125 and I-131, followed by acid hydrolysis. 6- 
[ I-128]-Iodo-6-deoxygalactose was prepared >y neutron ir- 
radiation of I in the U. of A. Slowpoke Reactor. 

Radioiodo-I was injected intravenously iato rats. 
Rapid uptake of radioactivity by hepatic and renal tissue, 
and subsequent excretion in the bile and urine, were ob- 
served. Non-invasive studies showed little differential 
uptake. These findings were supported by quantitative 
data from dissected tissues. 

Metabolic investigations indicated that the unchanged 
iodezalactose is secreted into bile and urine. The 
minimal accumulation of radioiodine by the thyroid gland 
was taken as evidence for the in vivo stability of the 
carbon-iodine bond. 


AN EFFICIENT MICROSCALE PREPARATION OF Sn-'17m-TIN TETRA- 
CHLCRIDE--A PIVOTAL INTERMEDIATE FOR THE S'NTHESIS OF Sn- 
117m-LABELED RADIOPHARMACEUTICALS. D. V. Woo, F. F. 

Kn Jr., A. P. Callahan and T. A. Butler, Nuclear 
Med: cine Technology Group, Health and Safe-y Research 
Div-sion, Oak Ridge National Laboratory, Oak Ridge, Tenn. 


The Sn-117m nuclide decays with the enission of a 
single y-photon with an optimal energy of 158 keV (half- 
life = 14 days). Organotin chemistry is very versatile, 
and tin can replace carbon to form stable organometallic 
comaounds. The combination of favorable radionuclidic 
proverties, well defined chemistry and synthetic versatil- 
ity suggest that the synthesis of Sn-117m-labeled radio- 
pharmaceuticals should be explored. A crucial step is the 
initial conversion of metallic Sn-117m into a versatile 
intermediate such as tin tetrachloride. Cur goal was to 
develop a high-yield microscale synthesis of tin tetra- 
chloride by chlorination of metallic tin. A unique inert 
atmosphere, flow-through system in which tin tetrachloride 
is cryogenically distilled directly into ē special reaction 
vessel has been developed. Yields of tin tetrachloride 
are consistently greater than 90%. Reagerts can be added 
directly to this vessel, eliminating the unnecessary 
trensfer and manipulation of the highly reactive tin 
tetrachloride. Alkyl lithium and Grignarc reagents have 
been used to prepare a variety of useful intermediates by 
reaction with tin tetrachloride prepared ty this method. 
(Research sponsored by the Divisian of Biomedical and 
Environmental Research, U.S. Department o* Energy, under 
cortract W-7405-eng-26 with the Union Carbide Corporation). 
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12. PREPARATION OF A NEW OXOTECHNETIUM (V)-SULFUR COMPLEX. 


B.V. DePamphilis, A. Davison, A.G. Jones, and M.A. Davis. 
Joint Program in Nuclear Medicine, Harvard Medical School 
and Peter Bent Brigham Hospital, Boston, MA., and Depart- 
ment of Chemistry, Massachusetts Institute of Technology, 
Cambridge, MA. 


The reaction of chelating dithiols with Tc-99 pertech- 
netate in a variety of reducing media has previously been 
shown to produce stable, soluble complexes of Tc(V). X-ray 
crystal structural analyses of two members of this class 
have shown them to be monoanions of Square pyramidally co- 
ordinated technetium with an oxygen atom at the apex, and 
four sulfur atoms defining the basal plane. Infrared spec- 
tra of these compounds have a strong band between 925 and 
950cm ^, characteristic of the technetium-oxygen bond. 

We have been exploring the possibility of forming oxo- 
technetium complexes with other bis-chelating ligands. Re- 
action of 3,4-toluenedithiol(tdt) with ammonium pertech- 
netate and sodium dithionite in alkaline solution yields a 
complex that can be isolated as its tetrabutylammonium 
salt and crystallized from acetone-water mixture. The com- 
pound exhibits a maximum in its electronic spectrum at 
360 nm,and a strong band in its infrared spectrum at 
930 cm ^!. The compound is formulated as (Bu,N) [TcO(tdt),], 
and this is supported by a technetium microanalysis ( Z Tc 
calc. 14.9; found 14.5). Like [TcO (SCH,COS),]- and [TcO 
(SCH,CE,S);]-, [TcO(tdt);]^ is air-stable in solution and 
is not subject to coordination by a donor solvent in its 
sixth position. 


13.10N EXCHANGE METHODS FOR THE DETERMINATION OF NET CHARGE ON 
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SOME RADIOPHARMACEUTICALS. A. Owunwanne R.E. O'Mara and 
M. Blau. University of Rochester, Rochester, NY and SUNY, 
Buffalo, NY 


The ion exchange distribution method was used to deter- 
mine the charge on the radioactive species in Ga-67 citrate, 
T1-201 chloride, Yb-169DTPA , Tc-99m-HEDP, -pertechnetate, 
-glucoheptonate (GH) and the reactive Species produced when 
pertechnetate is reduced by Sn(24). To study the charge on 
an unknown ion, its equilibrium distribution between the 
resin and a solution containing competing ions of known 
charge is measured as a function of solute concentration. 

For T1Cl and Ga citrate the cation resin was in the Na(+) 
form, and the solute was sodium perchlorate. For the reac- 
tive Tc species the cation resin was in the Sn(2+) form and 
the solute was stannous perchlorate. The displacement slope 
for T1-201 chloride was 0.95, confirming the charge of +1.0. 
Ga citrate at pH 6.8 had a displacement curve with changing 
slopes of 0.52 and 1.1 indicating charges of +0.5 and +1.0. 
The slope for the reactive Tc species following Sn(2+) re- 
duction at pH £2.0 was 0.98 indicating a charge equal to 
that of the displacing ion, +2. 

For Yb-169DTPA, Tc-99mHEDP, pertechnetate and Tc-99mGH 
the anion resin was in perchlorate form and the solute was 
sodium perchlorate. The slopes of Yb-169DTPA, pertechnetate 
and Tc-99mGH were 2.3, 0.98 and 1.0, indicating charges of 
=2.0, 21:0 and -1.0 respectively. Tc-99mHEDP had a curve with 
changing slopes of 0.5 and 2.0 indicating species with char- 
ges of -5.0 and -2.0. The advantage of the ion exchange 
method is that studies are done with carrier-free amounts. 


MICROSCALE SYNTHESIS AND BIODISTRIBUTION STUDIES OF PT-195m- 
LABELED CIS-DICHLORODIAMMINEPLANTINUM(II), CIS-DDP. Jd. D. 
Hoeschele and T. A. Butler. Nuclear Medicine Technology 


Group, Health and Safety Research Division, Oak Ridge 


National Laboratory, Oak Ridge, TN. 


Cts-DDP is a unique metal-based antitumor drug which ex- 
hibits potent activity toward cancers of genitourinary 
origin. The major dose-limiting side-effect of eis-DDP is 
nephrotoxicity, which limits broader clinical use. We have 
initiated studies using Pt-195m-labeled eis-DDP to eluci- 
date the critical pharmacological parameters affecting 
nephrotoxicity. The results of these studies will hopefully 
suggest how the retention of ezs-DDP and presumably, kidney 
impairment can be reduced. The general details of the 
optimized microscale synthesis (50 umole scale) and the 
effects of varying the dose and concentration of eis-DDP, 
and the use of a diuretic on the biodistribution of Pt-195m- 
labeled ezs-DDP are as follows: (1) yields of eze-DDP, 
average 752, (2) the product meets the well-defined purity 
criteria established for ezs-DDP, (3) the % dose retained 
/ gm. tissue is independent of both dose and concentration 
(at a fixed dose) of eis-DDP, and (4) injection of the 
diuretic furosemide at 2 and 4 mg/kg leads to enhanced re- 
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tention of Pt-195m in most organs at 24 hrs. The potential 
clinical implications of these results will be discussed. 
(Research sponsored by the Division of Biomedical and 
Environmental Research, U. S. Department of Energy, under 
contract W-7405-eng-26 with the Union Carbide Corporation). 


THE SYNTHESIS OF F-18-5-FLUOROURIDINE (F-18-5-FUR) AS A 
PROBE FOR MEASURING RNA SYNTHESIS AND TUMOR GROWTH RATES 
IN VIVO. C. Y. Shiue, J. S. Fowler, R. R. MacGregor and 
As P, Brookhaven National Laboratory, Upton, N.Y. 





Wolf. 


5-Fluorouracil (5-FU) is known to be converted to 
5-fluorouridine (5-FUR) or 5-fluorouridylate (5-FUMP) and 
then incorporated into RNA. However, it is well documented 
that 5-FUR is incorporated into RNA more efficiently than 
5-FU and that 5-FUMP is dephosphorylated in vivo to give 
5-FUR. We have therefore explored the possibility of 
labeling 5-FUR with fluorine-18 by chemical methods for use 
as a probe for measuring RNA synthesis and tumor growth 
rates in vivo. 

F-18-5-FUR is synthesized by direct fluorination of 
2',3',5'-tri-O-acetyluridine (1) with fluorine-18 in 
glacial acetic acid followed by hydrolysis with sodium 
methoxide in methanol.  Fluorination of À, With a 8-fold 
excess of fluorine-18 gives 2',3',5'-tri-O-acetyl-5,6- 
dihydro-F-18-5,6-difluorouridine (2) in quantitative yield. 
Hydrolysis of 2 with NaOMe/MeOH followed by neutralization 
on an ion exchange column gives F-18-5 FUR (3) which is 
purified by silica gel chromatography. Current production 
procedures give radiochemical yield of 3.1% (based on 
theoretical F-18) in a synthesis time of 90 minutes from 
EOB providing 1.2 mg (65%) of 3. Thus, this procedure 
allows the preparation of F-18-5-FUR with specific activi- 
ties of 800 uCi (EOB)/uAhr irradiation time/mg. 


EVALUATION OF RADIOLABELED RUTHENIUM COMPOUNDS AS TUMOR- 
LOCALIZING AGENTS.t S. Srivastava P. Richards, G. Meinken, 
P. Som, H. Atkins, Brookhaven National Laboratory, Upton, 
NY; S. Larson, Z. Grunbaum, J. Rasey, VA Hosp, Seattle, WA; 
M. Clarke, M. Dowling, Boston Co ege, MA. 
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Ru-97 (t3 2.9d, 216 keV y ,862) is a potential nuclide for 
application in nuclear oncology because of: (i) the excel- 
lent physical properties of Ru-97; (ii)the high chemical 
reactivity of Ru; (iii)the chemotherapeutic promise shown 
by a number of Ru coordination compounds; and (iv) BLIP 
production of Ru-97 that appears feasible. Preliminary 
studies using Ru tracer on the synthesis and animal screen- 
ing for tumor localization of a variety of Ru compounds 
have been carried out. A number of labeled compounds were 
synthesized, characterized and evaluated in normal and tu- 
mor-bearing(EMT-6 sarcoma, Balb/c mice, and squamous-cell 
carcinoma, Fisher CDF female rats)animals. The compounds 
studied included ionic Ru, 0,0;0,N and N,N chelates, and 
various ammine compounds, with Ru in II,III and IV oxida- 
tion states. At 24 hr, tumor uptake(% dose g -)of a number 
of compounds(3.1-7.0)is close to that of Ga-67 citrate(7.0) 
as well as tumor-to-blood(T/B)and tumor-to-muscle(T/M)rati- 
os. The tumor concentration index(TCI),defined as the ratio 
of % dose g - in tumor to % dose g 4 in whole body, at 24 
hr, for nine most active compounds(1.33-2.33)is comparable 
to that of Ga-67 citrate(2.01). In the EMI-6 sarcoma, cis- 
dichlorotetraammineruthenium(III)chloride looks particular- 
ly promisin t 2.4;T/M 6.9;TCI 2.33) when compared to Ga- 
67 citravett B 3.7;T)M 9.5;TCI 2.01). Efforts are in pro- 
gress to improve tumor uptake and reduce blood and normal 
tissue uptake by using various approaches. Results to date 
demonstrate considerable promise for several Ru-labeled 
agents. 


t Work done under Contract EY-76-C-02-0016 U.S.D.O.E. 


CONJUGATES OF BLEOMYCIN WITH BIFUNCTIONAL CHELATING AGENTS 
FOR STABLE TUMOR LOCALIZING RADIOPHARMACEUTICALS. D.A. 
Goodwin, C.F. Meares, L.H. DeRiemer, and C.I. Diamanti, 
Veterans Administration Hospital and Stanford University 
School of Medicine, Palo Alto, CA.,&U.C. Davis, CA 


In this study we show bifunctional chelating agents may 
be attached to bléomycin without greatly modifying its 
transport properties in vivo. 

The bleomycin demethyl-A2 conjugate of EDTA (BLEDTA) was 
rapidly and specifically labeled with In-1ll citrate (0. 1M) 
in 5 min. at 23°C. Whole body retention, organ distribu- 
tion and tumor uptake was studied at 18 hours in BALB/c 
mice bearing "KHJJ" adenocarcinoma in the flank. Whole 
body scanning of rabbits bearing VX 2 adenocarcinomas im- 
planted in the right hind leg, was done following I.V. 
injection. Control experiments included In-111 C15, In- 
111 Bleo (directly chelated), In-111 phenyl-EDTA and Co-57 
Bleo. Whole body retention at 24 hours in mice correlated 
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well with stability: In-111 Cl3; 90%, In-111 Bleo (directly 
chelated); 20%, In-1ll BLEDTA; 4.4%, Co-57 Bleo; 2.72. 
Tumor uptake (% dose/gm) was; In-lll Cl3; 5.0%, and In-111 
Bleo (directly chelated); 2.0%, but high background reduced 
tumor to organ ratios.  In-1lll BLEDTA tumor uptake; 0.407, 
was lower than Co-57 Bleo; 1.10% but low background with 
both these agents produced tumor/organ ratios > l in all 
organs except the kidney. Rabbit scans using 0.7 mCi In- 
111 BLEDTA showed significant tumor uptake at 2 and 24 hrs 
over the control In-11ll phenyl-EDTA scans. Studies are in 
progress with the non-radioactive cobalt bleomycin-demethyl 
A9 EDTA derivative labeled with In-111 and Tc-99m. 


COMPARTMENTAL STUDIES OF A MOUSE BRAIN TUMOR. 
M. Atallah, T.P. Haynie, and G.L. Raulston. 
M. D. Anderson Hospital and Tumor Institute, Houston, TX. 


H.J. Glenn, 


The purpose of this study was to determine the hemato- 
logic compartments, vascular, plasma, and extracellular 
fluid volumes of a brain tumor, normal brain, muscle, skin, 
liver and kidney in a well established mouse brain tumor 
model. Tumor, tissue, blood and plasma contents of select- 
ed tracers were determined from 10 min. to 48 hr. and the 
compartmental spaces calculated by dividing tissue content 
by the appropriate blood or plasma content. Tumor vascu- 
lar volume, determined using Cr-51 labeled red blood cells, 
was found to be 0.019 ml/g tumor over the first hour. 
Higher or "apparent" vascular volumes for longer time 
periods are probably the result of RBC sludging, metabolic 
activity, or of capillary permeability within the tumor. 
Plasma volumes of these tissues were estimated using I-131 
labeled albumin. Only the 10 min. value (when corrected 
by the plasmacrit) of 0.019 ml/g tumor agreed with the 
vascular volume. The regular increase in "apparent" 
plasma volume with time can possibly be used to estimate 
tracer perfusion and capillary permeability.  Extracellular 
fluid space, measured using S-35 sulfate, was found to be 
0.51 ml/g tumor after an equilibration time of 6 hours. 
Relatively constant compartmental space values were 
obtained for other tissues except liver, probably indicat- 
ing for liver a blood storage and release function. Where 
comparisons could be made, compartmental space values 
obtained agreed well with limited data reported in liter- 
ature for other tumors and species. 


THE KINETICS OF UPTAKE AND MACROMOLECULAR BINDING OF GA-67 
AND FE-59 BY THE EMT-6 SARCOMA-LIKE TUMOR OF BALB/C MICE. 
Steven M. Larson, Janet S. Rase Norma J. Nelson, Zdenka 
Grunbaum, David R. Allen, George D. Harp and David L. 
Williams. V.A. Hospital and University Hospital, 

Seattle, WA. 


In previous communications, we reported the presence of 
a transferrin receptor on nonhematopoietic experimental 
neoplasm EMT-6 sarcoma-like tumor of BALB/c mice. This 
receptor is important to tumor uptake of Ga-67 citrate and 
Fe-59 citrate. The present study was to further compare 
the kinetics of uptake and binding of Fe-59 and Ga-67. 
Tumor and liver tissue was homogenized and homogenates 
extracted with distilled water, followed by concentration 
using an Amicon concentration cell and passed over a 
Sephacryl 200 S column in 0.2 molar Tris + HCl at pH 7. 
Ga-67 was bound to macromolecules with molecular weight of 
180,000, 82-100,000, 40,000, and a small component of less 
than 10,000. The same basic profile was seen for both 
liver and tumor tissue. For Fe-59, activity was predom- 
inately associated with » 180,000 molecular weight compo- 
nent and the 84,000 molecular weight component. Similar 
profiles were observed for both liver and tumor. The 
kinetics of Ga-67 and Fe-59 uptake was compared to 125-I 
labeled transferrin in tumor cells growing in tissue 
culture.  Exponentially growing cells were harvested and 
uptake studied at intervals during a 48 hour period after 
addition of radioactivity. There was an initial rapid 
increase in uptake of iodinated transferrin with a plateau 
in l hour. Fe-59 and Ga-67 showed progressive uptake. 


DIFFERENTIAL UPTAKE OF 64 IN CANINE TUMORS AND ABSCESSES. 
U. Terner, H. Wong, A. Noujaim, B.C. Lentle, and J.R. Hill. 
Faculty of Pharmacy, University of Alberta and Cross 
Cancer Institute, Edmonton, Alberta Canada. 
125 ; 

I double labelled transferrin 
Ga-citrate were used to investigate the 
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mechanism of differential uptake of gallium into inflam- 
ratory lesions and tumors induced in dogs. A multiprobe 
system connected to a 4-input MCS was used tc dynamically 
-ecord radioactivities in the blood, tumor, abscess and 
muscle. The ratio of 251 to Tga uptake by the sterile 
abscess remained constant following the I.V. administra- 
-icn of labelled transferrin. The behaviour of 686a- 
eitrate was identical to that of Ga-transferrin. On 
che other hand, the ratio of 67Ga/1257 in tumors appeared 
co increase immediately after injection, whereas the 
Level of I associated with the tumor remained constant 
chrougkcut the period of the experiment. Ga-citrate 
exhibited a delayed uptake in tumors becoming evident 
cwe hours after administration. 

From these results it appears that since the uptake 
of Ga preparations is non-specific in the case of 
abscesses while being selectively incorporated by trans- 
ferrin-mediated transport in tumors, it is new possible 
=o differentiate between Ga uptake in tumors and abscess 
oy the measurement of the Ga/I ratio. 

(Supported by the National Cancer Institute of Canada.) 


DEVELC?«MENT OF A LYMPHSCINTIGRAPHY AGENT: Tc-99m-Sn-PO, 
D.L.Giliiland, G.P.Basmadjian, A.S.Kirschner, J.C.Leonard, 


R.2.Ice and H.T.Kurkjian. College of Pharmacy, University 
of Oklaaoma HSC, Oklahoma City, OK. 


Stammous chloride when dissolved in a solution of 
Na5HPG,, pH 9.0 gives a stable solution of Sn(II) ions. 
When Bertechnetate-99m or -99 is added to such a solution, 
a stable, soluble complex of Tc-Sn-PO, results. This is 
a mixed metal complex, in which the Tc is present in the 
(III)4 oxidation state and the Sn is an integral part of 
tbe camplex. 

This complex localizes in the RES when injected I.V. 
due tc the formation of an in-vivo colloid with Ca(II) 
ions =m the blood. When injected subcutanecusly, the 
Tc-99r complex travels through the lymphatic channels and 
precipitates in the lymph nodes, also presumeably due to 
Ca(II) ions. 

In rabbits, axillary and popliteal nodes can be seen by 
injec:ing SC into the dorsum of the hind anc fore paws. 
Fere raw SC injection, also results in uptake in the liver 
kidneys and bone marrow. Hind paw SC injection in add- 
ition to the popliteal nodes, results in the prominent 
uptake in the kidneys, bladder and at later times bone 
marrow. Intratesticular injection in dogs, visualizes 
para-.ertic lymph nodes within 30 min. 

Lymphangiography is not reliable in the diagnosis of 
metas--tic disease from mammary, testicular and prostatic 
maligmancies. The possibility of using such a radio- 
pharmaceutical as a substitute is entertained. 


RELATIVE STABILITY OF In-111 AND Ga-67 DESFERRIOXAMINE (DEF) 
AND TRANSFERRIN (TF) COMPLEXES. R.E. Weiner, M.L. Thakur, 
M. Gcodman and P.B. Hoffer. Yale University,New Haven, CT. 


DEF is an iron chelating agent used in the treatment of 
acute and chronic iron overload. We have previously shown 
the »elative stability of DEF complexes as: Ga DEF>Fe 
DEF> in DEF> Cu DEF. DEF administered I.M. binds Ga-67 
in viwo and reduces tissue concentration of this radionu- 
clide. To elucidate these in vivo events we have studied 
the relative stability of In-111 and Ga-67 DEF and TF com- 
plexes using equilibrium dialysis (ED) and paper chromatog- 
raphy (solvent: n-butanol:n-propanol:H50, 9:6:5). 

Tc one compartment of the ED apparatus a solution of 
either Ga-67 or In-1lll was added. A second solution con- 
tain:rg 13 TF with sufficient bicarbonate and nitrilo- 
triaretic acid to yield 1.2 mM and 10 uM respectively, was 
placee in the other compartment. The complexes were then 
chal enged with 26 DEF at a suitable time. 

Tue results from both techniques revealed the stability 
«f Ga DEFY Ga TF and In DEF&In TF. Ga-67 bound to DEF 
coule not be removed by addition of TF and Ga-67 TF complex 
read_ly dissociates in the presence of DEF. By comparison, 
DEF -euld not remove the In-111 already bound to TF. When 
DEF amd In-lll were added simultaneously with the TF, the 
In-l.; was taken up slowly by the TF and net retained by 
the DEF. 

Taese findings help explain the rapid in vivo clearance 
of Ga-67 induced by DEF. They also suggest that DEF will 
not be an effective clearance agent for In bound to TF. 
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NONINVASIVE RADIOISOTOPIC TECHNIQUE FOR DETECTION OF 
PLATELET DEPOSITION IN CORONARY ARTERY BYPASS GRAFTS IN 
DOGS AND ITS PREVENTION WITH PLATELET-INHIBITORS. 

M. K. Dewanjee, V. D. Fuster, M. P. Kaye, and M. Josa, 
Mayo Clinic and Mayo Foundation, Rochester, MN. 


At 8 and 24 hours after saphenous vein bypass graft 
surgery in 4 dogs, in vivo images of the graft were 
obtained with a gamma camera after I.V. injection, 2 hours 
postoperatively of autologous Indium-111 labeled platelets 
(0.25 - 0.50 mCi). Autologous canine platelets were 
labeled with Indium-1ll oxine. Platelet deposition in the 
grafts could be accurately estimated from the scintiphotos. 
Under idential conditions, in 6 dogs treated with 
Dipyridamole (2.5 mg/kg/day) plus Aspirin (15 mg/kg/day) 
(D * ASA), the grafts had significantly less platelet 
deposition as estimated by imaging (p«0.01). The in 
vitro radioactivity ratios (mean + S.E.) of isolated 
graft sections to non-target tissues of blood and lung in 
control and treated animals are as follows: 

Sections Graft/Blood Graft/Lung 

Proximal 23.2 * 17.9 22.9 + 15.0 

Distal 13.6 4.2 16.4 

Proximal 3.7 Li lsa 

Distal 4.9 4 2.1 9.6 4 6.0 
This noninvasive technique may be a promising tool for a 
better understanding of the role played by platelets in the 
process of occlusion of saphenous vein bypass grafts and 
arteriosclerosis and its prevention with platelet inhibi- 
tors. 
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AN IN VITRO STUDY OF THE MECHANISM OF THE IN VIVO RED BLOOD 
CELL LABELING TECHNIQUE. M.W. Billinghurst E.A. Somers. 
Health Sciences Centre, Winnipeg, Manitoba, CANADA. 


This study was undertaken to establish the mechanism by 
which a preinjection of stannous pyrophosphate results in 
the tagging of Tc-99m to red cells upon injection of Tc-99m 
pertechnetate. The study showed that the labeling of the 
red blood cells is primarily dependent on the concentration 
of stannous ion with efficient labeling occurring when the 
stannous ion concentration is between 0.08 and 0.04 ugm per 
ml of blood. When the stannous ion concentration was below 
0.04 ugm per ml of blood the Tc-99m was found to be present 
in plasma as free pertechnetate while if the stannous ion 
concentration was over 0.08 ugm per ml the Tc-99m was 
increasingly present in the plasma as Tc-99m labeled 
compounds. When the red blood cells and plasma were 
separated prior to the addition of Tc-99m pertechnetate it 
was observed that red cell labeling occurred whenever the 
Original stannous content exceeded 0.04 ugm per ml of 
initial blood while the percentage labeling of compounds in 
the plasma at concentrations above this value was found to 
be the complement of the red cell labeling in the whole 
blood. 

Thus we postulate that the red cell labeling will occur 
only when there is insufficient stannous ion to produce in 
vivo labeling to the components in the plasma but adequate 
to cause reduction of the pertechnetate for the binding to 
the red cells. 
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STUDIES ON THE ACCUMULATION OF RADIOPHARMACEUTICALS IN 
INJURED TISSUES. E. Robbins, L.R. Chervu and M.D.Blaufox. 
Albert Einstein College of Medicine, Bronx, NY, 


Although many theories have been proposed to explain 
the accumulation of Ga-67 in tumors and abscesses, none 
has been verified. The main purpose of this study is to 
determine if tissue injury is a significant factor in 
this accumulation. Localization of Ga-67 and Tc-99m in 
various rat tissues was studied following diverse in- 
sults. These included: infarction, purulent abscess in- 
duction, pressure clamping and thermal injury. In all 
cases, Ga-67 accumulation was markedly enhanced provided 
blood flow to the injured area was maintained. The ratio 
of radioactivity in the injured area reached 5:1 within 
one hour, The rapid time course and minimal injury re- 
quired for the enhanced uptake to occur ruled against in- 
flammation per se as the mechanism. Tc-99m-glucoheptonate 
and Tc-99m-pyrophosphate also accumulated rapidly in ab- 
scesses and otherwise injured tissues. When compared to 
Ga-67, these radiopharmaceuticals provided equally diag- 
nostic information. This lack of specificity of radio- 
pharmaceutical uptake in injured tissue lends additional 
support to the probable importance of local tissue injury 
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and/or changes in blood vessel permeability in the local- 
ization of radiopharmaceuticals. 

(This work has been supported in part through funding 
from American Cancer Society Grant No. VC-172.) 


NUCLEAR PHARMACOLOGY / RADIOPHARMACOKTNETICS , A NEW DIMENSION 
OF RADIOPHARMACY/NUCLEAR MEDICINE. W. Wolf, R.C. Manaka, 
D. Young, A. Schumitzky, J.K. Siemsen and J. Shani.  Radio- 
pharmacy Program, University of Southern California, 

Los Angeles, CA. 


Previous work had shown that F-18-5-fluorouracil concen- 
trates more in an L1210 murine tumor responsive to 5-FU 
treatment, than in the non-responsive variant. Because 
this drug, like most other drugs, undergoes rapid metabo- 
lism, and because of the hypothesis (C. Heidelberger) that 
F-dUMP levels are closely related to chemotherapeutic re- 
sponse, it is possible that the radioactivity in the tumor 
at later times consists mainly of F-dUMP. Blood level de- 
terminations of drugs followed by their kinetic analysis 
("pharmacokinetics") can now be extended to all organs by 
the use of Y-labeled drugs. These radiopharmacokinetic 
studies of F-18-5-FU correlate the non-invasively observed 
radioactivity with the specific metabolites present at a 
given site (e.g., tumor) and hopefully will predict respon- 
siveness. In a parallel study we have analyzed the blood 
radiopharmacokinetics of cis-dichlorodiammine platinum as a 
3-entity model. By monitoring renal levels of Pt-195m, we 
expect to decrease nephrotoxicity while increasing the ef- 
fectiveness of high dose cis-Platin treatment. These stud- 
ies, for which we propose the term "Nuclear Pharmacology," 
utilize a combination of methods, such as determinations of 
the kinetics of distribution and localization of y-labeled 
drugs, analysis of their metabolites, some minimal invasive 
measurements in selected fluids, all combined with a novel 
mathematical treatment of the above data. 


PHARMACODYNAMICS OF TIN(II)-CHELATES ADMINISTERED WITH 
TECHNETIUM-99m CHELATES FOR RADIONUCLIDE IMAGING. 

Mrinal K. Dewanjee, Gregor Anderson, and Heinz W. Wahner, 
Mayo Clinic and Mayo Foundation, Rochester, MN. 


ur MU. of stannous-chelates are admini- 
stered with c-labeled chelates to patients undergoing 
nuclear medicine imaging procedures. The pharmacodynamics 
of stannous chelates given as tin-human serum albumin (Sn- 
HSA), tin-glucoheptonate (Sn-GH), tin-dimercaptosuccinate 
(Sn-DMSA), and tin-pyrophosphate (Sn-PP), all labeled with 
3Sn, was studied in,30 rabbits. Tin(II)-chelates were 
prepared by adding !l?sncl, (12-16 mCi/mg) to 15-25 mg of 
the ligands in 3-4 ml of nitrogen purged saline solution. 
The final pH was adjusted to 5.5. The solution was mem- 
brane filtered for removal of residual colloid. The re- 
sults show that (1) Sn-PP and Sn-GH are unstable in vivo 
and give rise to free Sn(II) ion; (2) (35-45)% of Sn(II) 
ion localizes mainly in bone, and most of the rest is 
excreted in the urine; (3) Sn-DMSA is a more Stable chelate 
and its biodistribution is similar to that of ™Tc-DMSA; 
(4) like 99mTo-pp, Sn(II) ion localizes in the infarcted 
myocardium; and (5) inthe myocardium, (20-27)% of Ll Sn(II) 
ion is found in the mitochondria; the subcellular distri- 
bution resembles that of calcium ion; (6) the affinity of 
stannous ion for hemoglobin is 40-50 times higher than that 
of HSA. The study shows that riat chelates show pharma- 
codynamics different from those of ™Tc-chelates. 


AFFINITY CONSTANTS OF TECHNETIUM-99m PERTECHNETATE AND 
Tc-CHELATES WITH HUMAN SERUM ALBUMIN. Mrinal K. Dewanjee, 


Paul Brueggemann and Heinz W. Wahner, Mayo Clinic and 


Mayo Foundation, Rochester, MN. 


Using Tc-99m and Tc-99-carrier we have determined the 
affinity constants of pertechnetate and Tc-chelates by 
equilibrium dialysis technique. Tc-Hydroxyethylene di- 
phosphonate (Tc-HEDP), Tc-pyrophosphate (Tc-PP), Tc-gluco- 
heptonate (Tc-GH), Tc-dimercaptosuccinate (Tc-DMSA), and 
Tc-HIDA were prepared by stannous chloride reduction in 
nitrogen purged saline. Equilibrium dialysis in cellulose 
tubing was performed for 24 hours in triplicate and samples 
in presence of Tc-99m chelates (90-100uCi) and Tc-99m chel- 
ates (5-100ug) with 50 and 100 mg of human serum albumin. 
Scatchard plots of all Tc-compounds except pertechnetate 
and Tc-HEDP show two values of (high and low) affinity 
constants (HAC and LAC) as shown below: 
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ACx10% TcO,"  Tc-HIDA Tc-HEDP Tc-PP Tc-GH  Tc-DMSA 
HAC - 1.25 4.81 7.50 11.7 11,93 
LAC LB - - 0.45 1.4 2.42 


The two affinity constant values of some Tc-chelates may 
represent either two binding sites on the albumin molecule, 
Tc in two predominant oxidation states or two Tc-complexes 
with two different molar ratios of Tc vs. ligand. Affinity 
constants of comparable magnitudes have been reported for 
other metal chelates with human serum albumin. 


TRANSPORT PROPERTIES OF °** Tc COMPOUNDS THROUGH 
THE BLOODBARRIER. M.D. Loberg, E.S. Hedlund, A. T. 
Fields and P.S. Callery. University of Maryland, Baltimore, Md. 


The development of new ??* Te radiopharmaceuticals has been 
hindered by the inability of polar °°" Te compounds to penetrate 
lipophilic cell membranes. This work reports the development of 
diffusable °° * Te compounds which have access into the intracellular 
space. Twelve chelating agents were prepared by adding substitu- 
ents to either IDA, EDTA, DTPA, or oxine soas to alter the lipophi- 
licity of the final complex. Radiochemical purity was determined. 
Lipophilicity was measured by octanol/buffer partitioning, and 
extent of protein binding was determined by equilibrium dialysis. 
The ability of the °°" Tc complexes to transport through a lipophi- 
lic barrier was compared to that of the diffusable tracer ^ H2 O us- 
ing the brain uptake index (BUT) technique developed by Oldendorf. 

Pure ** Tc complexes were found to be capable of crossing the 
blood-brainbarrierin proportionto their lipophilicity. The IDA 
chelates have a BUI of up to 22. 2% requiring long (C; g) alkyl chain 
substituents in order to overcome the permanent anionic charge as- 
sociated with the complexes. Substituted oxines forming neutral 
complexes with °°" Tc have BUI of up to 68.6% and offer promise for 
the development of new intracellular tracers. 992 Te-5-alanyl- 
oxine is of particular interest since it demonstrated excellent mem- 
brane penetrability despite very low lipophilicity. Comparing the 
finding of this study with those of Oldendorf strongly suggests that 
this complex undergoes an amino acid specific, carrier- 
mediated uptake into the brain. 


UPTAKE OF RADIOPHARMACEUTICALS IN DEVELOPING MYOCARDIAL 
LESIONS. H.F. Kung, M. Blau and R. Ackerhalt. Dept. of 
Nuclear Medicine, SUNY at Buffalo, Buffalo, NY. 


There is a need for agents which localize in myocardial 
infarcts within the first few hours after lesion onset. We 
used a convenient model, isoproterenol (iso-P) induced myo- 
cardial necrosis in rats, to evaluate the uptake of various 
radiopharmaceuticals in developing lesions. 

Tc-99m PPi, MDP, glucoheptonate (GH), gluconate (GA) or 
F-18 NaF was injected (iv) 0-24 hr after the onset of a 
myocardial lesion induced by a single injection of iso-P 
(30 mg/kg, subcut.). The rats were dissected 1 hr after 
radiopharmaceutical injection. The damaged-heart to normal- 
heart ratio (DH/N) was calculated by comparing the uptake 
in the whole damaged heart to that in the heart of a normal 
rat. For every agent, a time curve (DH/N vs time after 
iso-P injection) was obtained. 

All of the time curves showed a biphasic pattern; an 
early peak at 1 hr after lesion induction and a late uptake 
peak at 6 hr. For the bone localizing agents, the DN/N 
ratios at 6 hours were always 2 or 3 times higher than the 
corresponding values at 1 hr. This late peak parallels 
the maximum influx of Ca into the injured myocardium. 

On the other hand, Tc-99m GH and GA have a major peak at 
l hr and there was only a small increase at 6-8 hr. This 
confirms reports of localization of these two agents in 
early myocardial lesions. 

The animal model reflects the clinical behavior of these 
known agents and should be useful for the development of 
new compounds which have high uptake in early infarcts. 


POTENTIAL MYOCARDIAL IMAGING AGENTS: SYNTHESIS AND BIO- 
LOGIC DISTRIBUTION OF °°™fc LABELED PALMITIC ACID DE- 
RIVATIVES. E. Livni, M.A. Davis, and V.D. Warner. Chil- 
dren's Hospital Medical Center and Northeastern University, 
Boston, MA. 


Based on the hypothesis that ?9?mTc labeled palmitic 
acid derivatives would behave biologically like palmitic 
acid and thus serve as myocardial imaging agents, three 
palmitic acid derivatives have been prepared. The com- 
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pounds synthesized were 2-mercaptopalmitic acid (I), 16- 
mercaptopalmitic acid (II), 2-mercapto-1l,16-hexadecane- 
dicic (III), and their *°S analogs (IV-VI). Synthesis of 
I-XI was accomplished by reaction of the corresponding 
bremo compounds with thiourea or 356-thiourea. Compounds 
I-II were radiolabeled with ??mTc by dissolution of the 
palmitic acid derivative in glacial acetic acid, addition 
of ? *nTcO. and incubation at room temperature for 30 min- 
utes. The resultant solution was evaporated to dryness 
anc the residue dissolved in propylene glycol. The bio- 
logic distribution of 16-'"C-palmitic acid, and the 99MT¢ 
anc *°S palmitic acid derivatives was carried out in rats 
with a heat inflicted myocardial infarction. The 39mTc 
derivatives of I-III do not have the same biologic dis- 
tribution as 16-!"C-palmitic acid. The ??mTc derivatives 
of I and III localize primarily in the liver while that 
of II is found in both liver and lung. All of the 39] pc 
laleled naterial showed greater uptake in the infarcted 
myecardium than in normal. This difference in myocardial 
specificity compared to native fatty acids is most likely 
as.ribed to changes in polarity and solubility. 


IMFRCVED FORM OF TECHNETIUM-99m HEPARIN FOR THE SCINTI- 
GREPEIC DETECTION OF EXPERIMENTAL MYOCARDIAL INFARCTS. P.V. 
Kulkarni, R.W. Parkey, L.M. Buja, J.E. Wilson, F.J. Bonte, 
J.". Willerson. Univ. Texas Hlth. Sci. Center at Dallas, TX 
We have previously reported that technetium-99m heparin 
(T-H) accumulates in and allows scintigraphic identifica- 
tien of damaged canine myocardium occurring with temporary 
lest anterior descending (LAD) occlusion (occl) and reper- 
fusicn. A recent modification of TcH now allows in vivo 
scintigraphic detection of irreversibly damaged canine myo- 
ca-dium with permanent (P) LAD occl. The modification con- 
sists of using heparin from sheep lung and stannous phos- 
phate as the reducing agent. In 13 dogs with P LAD occl, 
7 group 1) were injected IV with TcH (3-6 mCi) 24 hrs 
postoccl and 6 (group 2) 48 hrs postoccl. Scintigrams and 
bleod samples were obtained serially for 3 hrs; the dogs 
were then sacrificed. Each experimental animal demonstrated 
increased TcH uptake in the LV infarct region 4s compared 
to nermal myocardium. A ratio (R) of the activity (cpm/gm) 
of blood, bone, and damaged myocardium compared to cpm/gm 
of nermal LV was calculated. The R (mean + SD) for damaged 
myocardium in group 1 was: peripheral infarct epicardium 
(PIEP) 7.0 + 3.61; peripheral endocardium (PE) 8.3 + 6.25, 
infarct epicardium (IEP) 7.4 + 3.65, and endocardium (E) 
4d + 2.83. In group 2: PIEP 11.9 * 4.16, PE 9.3 * 6.12, 
IEP 12.1 * 2.36, E 7.0 + 6.53. R of blood and bone were 1.9 
and 3.7 respectively. The in vivo scintigrams in all ani- 
mals with histologically documented infarcts were positive. 
The results suggest that this modified TcH has value for 
identifying experimental myocardial infarcts; the reduced 
bcae uptake compared to Tc-phosphates may be an advantage. 


PCTASSIUM-38, A 7.6 MINUTE HALF-LIVED RADIONUCLIDE FOR 
ASSESSMENT OF MYOCARDIAL BLOOD FLOW. R. Chandra*, 

J.M. McDonald, R.E. Reiman, and R.S. Tilbury. Memorial 
Sloan-Kettering Cancer Center and *New York University 


Medical Center, New York, New York. 


Potassium-38, a positron emitting radionuclide, has been 
producec in amounts of up to 30 mCi by 14.7 Me/ He-4 ion 
irradiation of sodium chloride. The product is sterile, 
pyrcgen-free in isotonic saline, with no added potassium 
cerrier. Sapirstein (1958) and others have shown that 
rediopotassium may be used as an indicator of blood flow to 
the neart. 


Potassium-38 was administered i.v. and its uptake in the 
myocardium of anesthetized dogs was measured before and at 
about 15, 70 and 130 minutes after injection of various 
drugs. The uptake of K-38 was measured by scanning with a 
rectilinear scanner using the 511 keV photons, and a 
ccrrection applied for Compton scatter from the 2.17 MeV 
pioton. Scans were started at 5 minutes after injection 
ard took about 10 minutes to scan the heart. Dipyridimole 
ceused a 49% increase in K-38 uptake at 19 minutes after 
injection, a 36% increase at 70 minutes and within the 
ncrmal range at 130 minutes. Digoxin and propranolol 
ceused different effects. 


We have shown that K-38 can be readily produced in a 
cempact medical cyclotron in a form and dosage suitable for 
measurement of in vivo myocardial uptake at about hourly 
intervals. 
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DURES FOR Tc-99m IMINODIACETATE HEPATOBILIARY AGENTS. 
A.R. Fritzberg and D. Huckaby, University of Colorado 
Medical Center, Denver, CO. 


Several Tc-99m labeled hepatobiliary scanning agents 
based on iminodiacetate analogs of lidocaine are becoming 
available for routine use. The objective of this study was 
the development and evaluation of rapid, convenient quality 
control methods for their analysis. Various solvent sys- 
tems were evaluated on paper and silica gel. Tc-99m com- 
plexes studies were 2,6-dimethyl, 2,6-diethy] and p-isopro- 
pyl derivatives of N,a-acetanilide-iminodiacetic acid 
(HIDA, Diethyl-IDA and PIPIDA). 

The lipophilicity of these complexes allows them to have 
Rf values between O0 and 1 in a number of convenient systems 
on both paper and silica gel. They include saline on sili- 
ca gel (glass fiber) for Tc-99m PIPIDA and acetonitrile: 
water (3:1) on both 3M paper and silica gel (plastic 
backed), l-butanol on silica gel (glass fiber) and 1- 
butanol:acetic acid:water (4:1:1) on silica gel (plastic 
backed) for all agents. Severa] peaks were observed in 
these systems for all three agents. The relative size of 
these peaks was also found to reproducibly change for all 
agents during the first 30 min post preparation.  Increas- 
ing the volume of preparation from 3 to 8 ml did not appre- 
ciably alter the initial pattern of changes, but did in- 
crease the amount of insoluble radioactivity. It is sug- 
gested that preparation volumes be limited and that use of 
these agents be delayed 30 min post preparation in order to 
maximize reproducibility of biological parameters. 


IN VIVO KINETICS OF HEPATOBILIARY AGENTS IN JAUNDICED ANI- 


MALS. A.-L. Jansholt, D.R. Vera, K.A. Krohn, and R.C. 
Stadalnik*. Radiology Dept., Univ. of Calif., Davis, CA. 


Several Tc-99m-labeled hepatobiliary imaging agents have 
been reported which offer significant improvements over the 
oral cholecystogram; however elevated serum bilirubin is a 
limiting factor in their usefulness. We developed an ani- 
mal model to study the effect of bilirubin on the in vivo 
kinetics of these compounds. Elevated bilirubin (up to 15 
mg%) is produced in rabbits by infusion of unconjugated 
bilirubin into a leg vein of an animal positioned under a 
camera. The radiopharmaceutical is injected into an ear 
vein and total body images are collected with a computer to 
obtain uptake/clearance curves over heart, liver, gallblad- 
der, kidneys and bladder. Blood and urine samples are also 
obtained to convert the computer curves to units of ZID and 
to measure bilirubin levels. These results have been com- 
pared to data in normal rabbits for rose bengal (RB), pyri- 
doxylideneglutamate (PyG) and the diethyl and dimethyl de- 
rivatives of acetanilidoiminodiacetic acid (IDA). Biliary 
tract and duodenum were seen 10 min post injection with all 
radiopharmaceuticals. The degree of urinary excretion of 
PyG and dimethyl-IDA was increased at elevated bilirubin 
levels, and the blood clearance rate was decreased, but 
there was no significant change in the liver uptake rate. 
With RB and diethyl-IDA neither urinary excretion nor the 
rate of liver uptake were significantly changed. Poor 
biliary tract visualization in jaundiced patients is not 
explained by high serum bilirubin per se, but is probably 
secondary to underlying hepatocellular dysfunction. 

*Picker Scholar, James Picker Foundation. 


RADIOLIGANDS THAT BIND TO CELL-SPECIFIC RECEPTORS: ASIALO- 
PROTEINS FOR HEPATIC SCINTIGRAPHY. D.R. Vera, K.A. Krohn 


and R. C. Stadalnik, Department of Radiology, University 


of California, Davis, CA. 


Our interest in radiopharmaceuticals which bind to 
cell-specific receptors has led us to study asialoproteins, 
a family of compounds that bind to receptors found only on 
the hepatocyte membrane. This property gives exceptional 
liver specificity and the molecular biology of hepatic 
binding protein (HBP) and its ligands (asialoproteins) is 
well characterized. The function of HBP is catabolism of 
plasma proteins after their in vivo desialylation. This 
intimate involvement in a major liver function led us to 
postulate that uptake of HBP ligands would be moderated 
by liver pathology. We have labeled asialoceruloplasmin 
(AsCp) with I-123 by the IC] method and Tc-99m by electrol- 
ysis and purified the products by polyacrylamide GPC. 

In vitro hydrolysis of the iodinated compound detected no 
I- by 24 hrs, whereas the Tc-99m hydrolyzed at 0.27%/hr. 
AsCp uptake by HBP is an irreversible process which peaks 
at about 10 min in normal rabbits, and its duration in 

the liver allows for multiple scintigraphic views. We 
have tested HBP ligands in rabbits with elevated bilirubin 
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(7 mg%) and found no changes in the liver uptake kinetics 
or the biodistribution. Further development of HBP li- 
gands for imaging will involve Tc-99m-neogalactoalbumin 
and AsCp in cirrhotic and hepatomatous animals and in 
human liver metastases. Our preliminary results suggest 
that labeled HBP ligands represent a superior class of 
new hepatocyte imaging agents. (Supported in part by BRS 
and the Picker Foundation.) 


MECHANISM OF BILIARY EXCRETION OF Tc-99m-N,a- (2,6-DIETHYL- 
ACETANILIDE)-IMINODICARBOXYLATE (DIETHYL-IDA). A.R. Fritz- 
berg, W.H. Whitney, and W.C. Klingensmith III. University 
of Colorado Medical Center and Denver Veterans Administra- 
tion Hospital, Denver, CO. 


Recent clinical studies have shown several Tc-99m com- 
plexes of iminodiacetic acid analogs of lidocaine to be su- 
perior to I-13l-Rose Bengal for hepatobiliary imaging. In- 
terpretations of studies under various pathological and ge- 
netic conditions require knowledge of the mechanism by 
which these complexes are excreted by the liver. In order 
to discern if and which of the possible anion dye, bile 
acid or quarternary amine pathways is followed, saturating 
doses of competitive members of each pathway were adminis- 
tered to rats using constant infusion techniques. The ef- 
fect on biliary excretion was monitored by 10 min period 
collections of bile from the common bile duct. 

After reaching steady state, infusion of bromsul fophtha- 
lein (BSP) at 2.5 umol/min/kg reduced bile output of Tc- 
99m-diethyl-IDA from 78% to 41% and I-131-Rose Bengal from 
53% to 11%. Administration of taurocholate at 13 umol/min/ 
kg caused an increase in output of both agents with a re- 
turn to steady state values after 20 min. Procaine amide 
ethobromide, which required 20 mg/kg for saturation, resul- 
ted in no effect on either agent. Finally increasing the 
Rose Bengal carrier dose to 0.035 umol/min/kg markedly de- 
creased the rate of appearance in the bile of both agents 
and decreased the steady state output of Tc-99m-diethy]- IDA 
by 55%. These results indicate that Tc-99m-diethy!- IDA 
Shares a common pathway with BSP and Rose Bengal. 


BENZIMIDAZOLYL METHYLIMINODIACETIC ACIDS - NEW BIFUNCTIONAL 
CHELATORS OF TECHNETIUM FOR HEPATOBILIARY SCINTIGRAPHY. 
F.C. Hunt, J.G. Wilson, D.J. Maddalena.  AAEC Research 
Establishment, Lucas Heights, N.S.W. Australia. 


There are many benzimidazole compounds used as 
anthelmintic drugs.  Benzimidazolyl methyliminodiacetic 
acid (BIMIDA), a known complexone, forms complexes with a 
number of metals. The investigation of BIMIDA compounds 
with alkyl and halogen substituents as chelators for 
Tc-99m was therefore investigated. The benzimidazolyl 
methyliminodiacetic acid compounds were synthesised by 
literature methods. [J. Chem. Soc., 2296 (1959)]. 

The BIMIDA derivatives were labelled by the stannous 
chloride reduction method. Radiochromatography using 
silica-gel TLC and saline solvent revealed almost 
quantitative labelling efficiencies. 

Biodistribution studies of Tc-99m dimethyl BIMIDA were 
performed in rats and rabbits. At 60 minutes post I.V. 
injection in rabbits, the liver, intestinal and urinary 
activities were 7.2%, 68.5% and 6.7% of injected dose 
respectively. For rats, the 60 minute percentages of 
injected activities were 1.73%, 84.0% and 6.0%. Scinti- 
graphic studies of dimethyl- and chloro-BIMIDA in rabbits 
revealed a pattern of rapid hepatobiliary clearance and 
low urinary excretion. The gallbladder was visualised at 
10 minutes post injection and most of the liver activity 
had cleared by 60 minutes. The BIMIDA compounds revealed 
Similar excretion dynamics to the Tc-99m HIDA compounds 
described by Loberg. These BIMIDA compounds may be useful 
as hepatobiliary radiopharmaceuticals. 


A COMPARISON OF COLLOIDAL PREPARATIONS FOR BONE MARROW 
IMAGING. S. He n, M.A. Davis, P. Shulkin, and S. Treves. 
Children's Hospital Medical Center, Boston, MA. 

Normal bone scans and roentgenograms do not exclude 
bone marrow involvement by lymphomas, leukemia or metas- 
tases. ??"Tc-su]lfur colloid and !!!In-chloride are used 
clinically for marrow imaging but neither is ideal. In 
order to find a preparation showing a more favorable bone 
marrow uptake, the distribution of various technetium-99m 
labeled colloids was compared to sulfur colloid in two 
adult female baboons. The agents, which were injected ina 
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dose of 80uCi/Kg, included sulfur colloid (O*1-1°0u), fil- 
tered sulfur colloid («0*1u), antimony sulfur colloid 
(0*003-0*012u), calcium phytate microaggregated albumin 
(0:1-1*0u) and minimicroaggregated albumin (0*05-0*20u0). 
Imaging commenced 20 minutes after injection. Anterior anc 
posterior views of the liver, spleen and lower spine were 
obtained, with simultaneous computer acquisition. Addi- 
tional images were obtained at l hour and 3 hours,or later. 
The peak activity per cell was obtained, and allowing for 
background the ratios of liver/marrow, spleen/marrow and 
liver/spleen activity were determined. The total activity 
in the liver, spleen and fixed area of bone marrow was also 
determined, and expressed as a percentage of the injected 
activity. At 20 minutes after injection the minimicroag- 
gregated albumin showed the most favorableorgan ratios with 
about twice the bone marrow uptake of the sulfur colloid. 
This was followed by the antimony sulfur colloid, and the 
filtered sulfur colloid. The calcium phytate showed the 
poorest ratios and bone marrow uptake. 


AN IMPROVED MODEL FOR CALCIUM-HEDP SOLUTION EQUILIBRIA. 


M.L. Lamson, J.L. Fox and M.I. Higuchi. College of Phar- 
macy. The University of Michigan, Ann Arbor, MI. 


HEDP has been used for (1) bone scanning, (2) dental re- 
search, (3) radiotherapy, and (4) Paget's disease therapy. 
The formation of Ca-HEDP mono- and polynuclear species is 
relevant in each case due to the presence of Ca++ in vivo. 
This work was undertaken to refine the solution model pre- 
sented earlier by Grabenstetter and Cilley (J.Phys.Chem., 
75, 676-682, 1971). Several sets of data were ana yzed 
using specialized FORTRAN programs, as well as a more gen- 
eral non-linear least squares parameter fitting routine. 
The equilibria were studied using standard pH titration 
methods: mixtures of HEDP and calcium were titrated with 
TMAOH at constant T (25°C) in 0.1M TMACL. Also, published 
formation curve data were used both separately, and togeth- 
er with the pH titration data, to determine best-fitting 
values of constants describing the equilibria. Simultaneous 
fitting provided a model which agrees closely with both 
types of experimental results. Computer experiments varying 
sets of complexes and individual constants, and simultaneous 
fitting, yielded several useful predictions: (1) plots of 
formation number vs Ca++ may be a useful method for deter- 
mining polynuclear complex equilibria at physiological pH; 
(2) for equal molar ratios of total Ca and total HEDP the 
largest average complex size occurs around pH 7: (3) spe- 
cies concentration-pH profiles indicate that polynuclear 
complexes become important at about pH 6 and have an ex- 
treme pH dependency in this region. This study is important 
in the understanding of HEDP adsorption or localization. 


OXIDATION STATE OF TECHNETIUM IN BONE SCANNING AGENTS. 
C.D. Russell and A.G. Cash. VA and University Medical 
Centers, Birmingham, AL 


Though technetium complexes are in wide use for bone 


and myocardial scanning, their chemical composition has 44. 


not yet been established. We have identified the oxida- 
tion state of technetium by polarography after electro- 
lytic reduction of pertechnetate in complexing media of 
pyrophosphate, methylene diphosphonate (MDP), and eth- 
ane-l,hydroxy-1l,l-diphosphonate (EHDP). In the same media 
we have identified the oxidation state resulting from 
reduction with Sn(II) by means of amperometric titration. 
The stable states resulting from electrolytic reduction 
were found to be Tc(III) and Tc(IV) below pH 6,and Tc(IV) 
and Tc(V) above pH 10, for all three ligands. Between 
pH 6 and 10 the results depended on the ligand present. 
Tc(III) and Tc(IV) were identified in pyrophosphate and 
MDP, while in EHDP Tc(III) and Tc(V) were identified with 
certainty, Tc(IV) questionably. Though two stable pro- 
ducts thus resulted from electrolytic reduction at each 
pH, tin reduction gave only a single product, which was 
always Tc(IV) except in EHDP, where Tc(V) was formed in 
neutral or alkaline solution. Even though these methods 
indicated single oxidation states, column chromatography 
shows the products are often heterogeneous, presumably 
representing multiple complexes of the same oxidation 
state. 


ANTIOXIDANT STABILIZATION OF BONE AGENTS. A. J. Tofe, 
J. A. Bevan, M. B. Fawzi, H. S. Whitehouse and 

M. D. Francis. Miami Valley Laboratories, The Procter & 
Gamble Company, Cincinnati, OH. 


Instability associated with Tc-99m stannous radio- 
pharmaceuticals is a direct result of oxidants, either 
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raciolyt#cally induced or through chemical contamination. 
Wn.le maintenance of a nitrogen atmosphere or increased 
comcentrations of Sn(II) decrease instability, the 
addition cf an antioxidant is a more efficacious 
stabilizer. 


In-vitro stabilization for low tin bone imaging agents 
has been demonstrated with ascorbic acid and in this 
paper gentisic acid is shown to be an equally effective 
anzioxidant. In-vitro studies in the presence of oxygen 
show less than 2% free or hydrolyzed-reduced 
pe^technetate-99m at 24 hours with the gentisic acid 
stabilizer. Studies in rats at 3 hours show no effect 
upon biodistribution by addition of either antioxidant 
to HEDP bone agent. 


11c-99m-HEDP Dose/Gram (n=3) 
Gentisic Acid Ascorbic Acid No Stabilizer 
Bane 2.40.1 1.94+0.3 2.0+0.1 
Blood 0.03240.005 0.02940.002 0.026+0.003 


Gentisic acid is a safe and effective stabilizer and 
clinical studies have shown equivalency with ascorbic 
acid. 


Tc-99m M¥DROXYMETHANE DIPHOSPHONATE (HMDP): A SKELETAL 
IMAGING AGENT WITH HIGH UPTAKE IN BONE AND INFARCTED 
MYOCARDIUM AND RAPID CLEARANCE FROM BLOOD AND MUSCLE. 

J. A. Bevan, à. J. Tofe, M. D. Francis, B. L. 3arnett and 
J. J, Benedict. Miami Valley Laboratories, The Procter & 
Gemble Company, Cincinnati, OH. 


The tydroxymethane diphosphonate ligand (HMDP) is a 
hemolog of hydroxyethane diphosphonate (HEDP). 
Crystallographic studies with HEDP suggest the importance 
of the hydroxyl group in binding of the ligand to the 
growing surface of hydroxyapatite. Tc-99m HMDP has been 
investigated for use as a skeletal imaging agent. 

In Sprague-Dawley rats (195+7g) the bone-to-blood 
and bone-to-femur ratios averaged 169 and 638 
respectively 3 hours after IV administration. In normal 
beagle dogs (n=6) the 3-hour total blood retention 
averaged 1.2+0.4 percent of dose and the cumulative 24- 
heur urinary excretion averaged 58.6411.2 percent of 
dese. In an acute myocardial infarct dog model (n=8) the 
jafarect-to-normal myocardium and infarct-to-rib ratios 
a-eraged 35.7 and 1.0 respectively. The animal studies 
show that Tc-99m HMDP has higher uptake in bone and 
iafarct than any current skeletal imaging agent. In 
addition, the rate of clearance from blood anc soft 
t.ssue is at least as rapid as with Tc-99m MDF. 
Clinically, the HMDP bone agent should provide 
s.gnifieantly better resolution of target compared 
to non-target tissues. 


DISIGN OF RADIOPHARMACEUTICALS FOR ADRENAL IMAGING: EFFECT 
OT STRUCTURE AND METABOLISM ON THE DISTRIBUTICN OF H-3 AND 
F-18 LABELED PREGNENOLONES. L.A. Spitznagle, R.R. Eng, and 
Univ. Conn. Health Center, Farmington, CT. 


Previcus work in this laboratory indicated that 21-F-18- 
f uoropregnenolone-3-acetate (I) reaches high concentra- 
tions im the rat adrenal glands. Therefore, the kinetics 
o? the tissue distribution of 21-F-18-fluoropregnenolone 
(ZI) were studied in the rat to evaluate the effect of the 
3-acetate group on the biological fate of the molecule. 
Since degradation of the pregnane side chain is known to 
occur during the metabolism of pregnenolone, we compared 
the tissue distribution of both I and II labeled with F-18 
on the pregnane side chain and with H-3 on the steroid 
nucleus. 

The maximum tissue concentration was 4.1+0.5 ZID/g in 
the adrenal glands, obtained 5 min. after administration of 
II labeled with F-18. The presence of the 3-acetate group 
in I reduced the maximum adrenal gland concentration to 2.4 
*).4 %ID/g. However, the ratio of the F-18 activities in 
zirenal/blood were not significantly different. The ratios 
cf F-18/H-3 concentrations were high in the adrenal glands 
(4.4-6.8), between 1.0 and 2.0 for most other tissues and 
significantly less than 1.0 in the liver at 1 and 2 hours 
efter administration. 

The data indicates that the adrenal glands contain a 
tigh cencentration of F-18 activity not associated with the 
steroid nucleus. Both F-18 labeled pregnenolones are 
potentially useful radiopharmaceuticals for imaging the 
adrenal glands and measuring adrenal metabolism rates. 
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I-125 7-IODODIAZOXIDE: POTENTIAL RADIOPHARMACEU- 
TICAL FOR PANCREATIC TUMOR IMAGING. ei 
H. D, Burns, E, Corle E. Michener, T, Honda 
V. Risch, Hahnemann Medical College, Phila., Pa. 


Diazoxide has achieved clinical utility in 
treatment of hyperinsulinism accompanying islet 
cell malignancy. Its effects may be indirect but 
are believed to involve the islet cells. In 
search of a pancreatic tumor delineator we have 
prepared I-125 7-iodo-3-methylbenzo-1,2,4-thia- 
diazine l,l-dioxide ("iododiazoxide"). Direct 
iodination by displacement of the 7-Cl of diaz- 
oxide (NaI/glycol) or by electrophilic substitu- 
tion (ICl) onto the unsubstituted parent, was not 
successful. Thallation-iodination methods gave 
multiple products. Nitration/reduction of diaz- 
oxide at C #5 was successful but attempted diazo- 
tization/iodination yielded peri-fused triazoles. 

The title compound was obtained in two ways. 
Cyciization of 2-amino-5-iodobenzenesulfonamide 
with acetic anhydride gave the non-labeled target 
in 43% yield. Radioiodination (NaI/glycol) gave a 
less than 5% isotopic incorporation. Better radio- 
chemical yield was obtained by reduction, diazo- 
tization, and treatment with I-125 Nal of the 7- 
nitro-3-methylbenzo-1,2,4-thiadiazine 1,1-dioxide 
Tissue distribution studies in hamsters bearing 
beta-cell tumor transplants showed a tumor/pan- 
creas ratio of approximately 6 at l hr post-dos- 
ing but tumor levels never exceeded blood levels. 
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RADIOLABELED ENZYME INHIBITORS AS POTENTIAL PANCREATIC SCAN- 
NING AGENTS. S.T. Mosley, P.V. Kulkarni, R.W. Parkey. Uni- 
veristy of Texas Health Science Center at Dallas, Texas. 

We have studied the tissue distribution of 3 radiolabeled 
inhibitors of the pancreatic protease enzymes trypsin and 
chymotrypsin: I-125-soybean inhibitor (SBI), I-125-human 
antitrypsin, 3H-diisopropylfluorophosphate. SBI was test- 
ed for proteolytic inhibition before and after labeling 
and found not to be altered by ICl iodination. Assay of 
tissue radioactivity at 5,15,30,60 min and 24 hr after iv 
injection in 200 gm rats showed pancreas:liver (P:L) ratios 
of < 1.4 and pancreas:blood (P:B) ratios of < 1l at all 
time intervals for each compound. However, ip injection of 
I-125 SBI gave the following results [x (range) of 3-15 
rats]: 

5 min 
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15 min 30 min 60 min 

P:L 5.9(4.6-9.3) 5.5(4.8-7.2) 6.2(1.8-5.9) 6.3(5.3-7.8) 
P:B 3.4(1.7-8.3) 3.0(2.1-3.5) 1.8(1.1-2.3) 2.1(1.7-3.1) 
These ratios resemble those of Se-75-Selenomethionine (SEM) 
except that kidney values are higher. As a control, we gave 
nonspecific I-131-IgG ip and found similar results at 15 
min: P:L=6.2, P:B-2.0. Most amino acid analogs given iv can 
pass relatively intact through the liver to the pancreas 
with good P:L ratios based on the higher metabolic rate of 
the pancreas. Our data suggest that proteins can show sim- 
ilarly good early pancreas uptake by escaping immediate 
liver metabolism when given ip. We are now studying poten- 
tials of Tc-99m and I-131 (to simulate 1-123) compounds 
that promise to perform as well as Se-75-SEM or better, 
without the associated high radiation dose or other draw- 
backs but with better imaging properties. 


USE OF TECHNETIUM-99m LABELED SPERMATOZOA FOR MONITORING 
SPERM TRANSPORT IN THE FEMALE REPRODUCTIVE TRACT. 

S.P. Lorton, S.J. Gatle L.M. Lieberman, and N.L. First. 
Endocrinology-Reproductive Physiology Program and the 
Department of Radiology (Nuclear Medicine), University of 
Wisconsin, Madison, WI. 


We have inseminated sheep with Tc-99m labeled ram sperm 
prepared with stannous chloride as previously described. 
(Biol. Reprod. 18 supp. 1 p51A (1978)). Ovariectomised 
sheep were brought into heat by sequential administration 
of progesterone and estradiol cyprionate. The animals 
were killed up to six hours after insemination and their 
reproductive tracts resected and examined with a gamma 
camera or rectilinear scanner,  Radioactivity was clearly 
observed in the Fallopian tubes of most of the animals, 
with larger amounts in the vagina, cervix and uterus. When 
Te-99m labeled sperm was replaced with Tc-99m pertechne- 
tate, much less radioactivity remained in the tract and 
this was evenly distributed. The thyroid was visualized in 
animals given pertechnetate and was not visualized in those 
given labeled sperm, although some radioactivity did appear 
in the blood of the latter animals. 
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Electrophoretic examination showed that Tc-99m leaving 
the sperm cells was not in the form of pertechnetate. When 
labeled sperm were allowed to migrate for 2 cm through cer- 
vical mucus, half the bound radioactivity was washed off. 
However, radioactivity remains on the cells long enough to 
consider attempting to monitor sperm transport in vivo in 
species where the reproductive tract has a suitable 
anatomy. 


BLIP PRODUCTION OF Fe-52 AND THE Mn-52m GENERATOR. 
T.H. Ku, P. Richards, L.G. Stang, Jr., and T. Prach. 
Brookhaven National Laboratory, Upton, NY. 


Fe-52 (t'=8.3 h) is the only radioisotope of iron with 
decay properties suitable for imaging applications (100% 
169-keV and 112% annihilation gammas). It can also be 
used in a Fe-52/Mn-52m generator system as a source of 
short-lived Mn-52m (t=21.1m) which is well suited for 
positron-emission tomography (192.57 annihilation gammas). 
This study was initiated to explore the possibility of 
producing substantial quantities at the Brookhaven Linac 
Isotope Producer (BLIP) by bombarding a manganese or nickel 
target. The results have successfully demonstrated the 
feasibility of the production of clinically useful 
quantities of Fe-52. The total yields achievable are 120 
mCi with a manganese target and several hundred milii- 
curies with a nickel target. After irradiation, Fe-52 is 
isolated from both targets by an anion exchange method 
and then loaded onto the generator column consisting of 
0.6 ml AG 1X8 resin. The generator is eluted with 2 ml of 
8N HCl, which recovers approximately 90% of the generated 
Mn-52m. The eluate is evaporated to dryness and Mn-52m 
is redissolved in acetate buffer (pH=5.6).  Mn-52m and 
the generator are being evaluated at Brookhaven.  Pre- 
liminary studies with the PETT III tomographic instrument 
have shown promising results for myocardial imaging. 


+ This work was done under Contract No. EY-76-C-02-0016 
with the U.S. Department of Energy. 


CYCLOTRON PRODUCTION AND USE OF INORGANIC RADIONUCLIDES 
FOR POSITRON EMISSION TOMOGRAPHY. R. M. Lambrecht and 
A. P. Wolf, Chemistry Department, Brookhaven National 
Laboratory, Upton, New York 11973, U.S.A. 


A combination of recent events has resulted in a 
significant movement towards short-lived cyclotron 
produced radionuclides, and chemistry to design radio- 
pharmaceuticals to be used in combination with positron 
emission tomography for the quantitative in vivo determi- 
nation of metabolic function and disease state. Short- 
lived radionuclides present radiochemical challenges in 
production and processing to assure rapid manipulation into 
radiopharmaceuticals; and in design of automated, remotely 
operated equipment to assure minimal radiation exposure to 
users. Several simple inorganic species of positron 
emitting radionuclides have physiological properties which 
permit their near-direct clinical use. For example 38K 
(T, = 7.62 m), 1500 (T, = 122 s), 13Nu,* (T, = 10 m) 
kar 19Ne (T, = 17.2 s). Other inorganic species, e.g. 
18yp-p,, are more conveniently used as a synthetic inter- 
mediate for the preparation of organic radiopharmaceuti- 
cals. We have tabulated the physical characteristics of 
more than 200 positron emitting radionuclides.  Consider- 
ation is given to half life, the positron energy spectra 
and effective positron range with reference to the absorbed 
radiation dose, and instrumental resolution. Recent 
progress in the accelerator production and development of 
24 selected radionuclides will be reviewed. Special 
emphasis will be placed on 38K* for myocardial perfusion 
studies. (Research supported by U.S. Department of Energy) 


HIGH-LEVEL PRODUCTION OF C-11-CARBOXYL-LABELED AMINO ACIDS, 
L. C. Washburn, T.T. Sun, B. L. Byrd, R. L. Hayes, T. A.: 
Butler, and A. P. Callahan. Oak Ridge Associated Universi- 
ties (ORAU) and Oak Ridge National Laboratory (ORNL), Oak 
Ridge, TN. 


C-ll-Labeled amino acids have significant potential as 
agents for positron tomographic functional imaging. We 
have developed a rapid, high-temperature, high-pressure 
modification of the Bucherer-Strecker amino acid synthesis 
(Int J Appl Radiat Isot 29:186-187, 1978) and found it to 
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be quite general for the production of C-1l-carboxyl- 
labeled neutral amino acids. Production of C-ll-carboxyl- 
labeled DL-tryptophan requires certain modifications in 
the procedure. A total of 12 different amino acids have 
been produced to date by this technique. Synthesis and 
chromatographic purification require approximately 40-45 
min. 

Improved C-11 targetry and refinements in the techni- 
ques for amino acid synthesis have greatly increased our 
C-ll-labeled amino acid production capabilities. Yields 
as high as 420 mCi of C-1l-labeled l-aminocyclobutanecar- 
boxylic acid (C-11-ACBC), 375 mCi of C-1l-labeled DL- 
phenylalanine, 360 mCi of C-ll-labeled DL-valine, 325 mCi 
of C-ll-labeled DL-tryptophan, and 300 mCi of C-11l-labeled 
l-aminocyclopentanecarboxylic acid (C-11-ACPC) have been 
obtained. No radiation decomposition of the amino acids 
has been observed.  (ORAJ operates under contract number 
EY-76-C-05-0033 with the U.S. Government, Department of 
Energy. ORNL is operated by Union Carbide Corp. for US DOE) 


CYCLOTRON PRODUCTION OF THALLIUM-201 VIA THE ?0?T1(p,5n) 


201pp + 20lT] REACTION. Manuel C.Lagunas-Solar, John A. 


Jungerman, and David W. Paulson. Crocker Nuclear Laboratory 
University of California, Davis, California 95616 U.S.A. 


The production of the clinically usefull 2017] radioiso- 
tope was investigated based upon the utilization of 99.57 
enriched 29° T1 targets. 0173 yields and the excitation 
functions for the Tl(p,xa)Pb reactions were measured in the 
34-to-60-MeV energy range. Results for the formation of 
201pp 200Pþ, and ?02mPh are shown in Figures 1,2,and 3, res- 
pectively. 20171, 2007] and ?9?T] yields were then calcu- 
lated for a 8-hour irradiation (Figure 5). The results of 
this work demonstrated the feasibility of utilizing the 
p,5n reaction to produce ?0lT] of similar characteristics 
(patient dose and image quality) than the p,3n product. 

With a 44-MeV incident Ht beam on a 6,5 MeV thick 2057) 
metallic target, a yield of 1.6 mCi/yA-hr can be obtained 
(see figure 5). However, this preparation will contain 2% 
2007] and 0.5% 29271 at 32 hours post bombardment. This 
level of contamination will produce a 15% increase in WB- 
dose but no measurable effect in imaging characteristics 
(H.Hines and M.C.Lagunas-Solar, work in progress). Higher 
energy H+ beams can alsc be used if a waiting period is al- 
lowed to reduce the ?ÜÜT1 to an adequate level (Figure 4). 

If a variable energy cyclotron is available, this reac- 
tion can be used to produce 2017] with a less expensive 
target, with variable production schedules , and similar 
yields to the p,3n methcd. Because the exit beam is suffi- 
ciently energetic, tandem targetry is also possible. * This 
targetry is presently being developed at U.C. Davis. 
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DEVELOPMENT OF A CHROMATOGRAPHIC *?Ge-5*Ga GENERATOR 
YIELDING IONIC GALLIUM. R.D.Neirinckx and M.A. Davis. 
Joint Program in Nuclear Medicine, Harvard Medical School 
and Children's Hospital Medical Center, Boston, MA. 


The behavior of gernanium and gallium on various in- 
organic and organic chromatographic supports, some of them 
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made in this laboratory, was investigated. The aim was to 
develop a simple high-yield chromatographic system that 
could be made available for the routine production of ionic 
gallium-68 from a $86e-5?Ga generator in a typical hospital 
setting. The requirement for simplicity precludes the use 
of extraction and distillation, techniques which are nor- 
mally the methods of choice in germanium separation chem- 
istry. 

The most attractive systems developed are based on ad- 
sorption of germanium-68 on a commercially available anion- 
exchange resin (Bio-Rad AG 1x8) or on a new synthetic 
resin, developed specifically for adsorption of germanium. 

The generator based on Bio-Rad AG 1x 8 with 0.01N HF as 
the eluent yields 95% of the available gallium-68, inionic 
form, in a 3ml volume. Up to 600 elutions were performed 
before germanium breakthrough rose over 0.012. Preliminary 
toxicity studies indicate the eluent to be injectable by 
simple neutralization and adjustment of the ionic strength. 
The system based on the new synthetic resin collected more 
than 60% of available Ga-68 in 1ml of 0.3N HCl. More than 
600 collections were performed from the same generator,all 
of them displayed germanium-68 breakthrough levels of less 
than 10 ° percent. 


TANTALUM-178 RADIOPHARMACEUTICALS FOR LUNC AND LIVER 
IMAGING. R.D.Neirinckx, B.L.Holman, and M.A. Davis. Joint 
Program in Nuclear Medicine, Harvard Medical School, Chil- 
dren's Hospital Medical Center and Peter Bent Brigham Hos- 
pital, Boston, MA. 


4 S794. 17 9g generator system, which has been developed 
in our laboratory, is presently being used for the develop- 
ment of !?'*Ta-labeled radiopharmaceuticals. 

The study has centered around the incorporation of 
tartalum-178 into particulate matter of discrete size 
range for imaging of the lungs and liver. l7 *Ta-ferrous 
hydrexide, 17*5Ta-macroaggregated albumin and 178 Ta- human 
albumin microspheres for lung scanning as well as 178Ta- 
tantalum hydroxide, 178Ta-mini microspheres and 17*Ta-mini 
aggregated albumin for liver scanning were developed and 
the labeling parameters studied. 

Arimal distribution results suggest that the distribu- 
ticn characteristics of the new agents are comparable to 
those of the corresponding ?9?UmTe compounds. The tantalum- 
178 compounds have the advantage that the radiation dose 
adrinistered to the target organ and to the whole body is 
considerably lower than with "?"Tc, due te the much short- 
er half-life of the !'?Ta (Ti- 9.3 min). This is an im- 
portant consideration, especially in the pediatric pop- 
ulation. Furthermore, since the activity of the as 
agents decreases rapidly, a repeat injection of the phar- 
maceutical or the scanning of a different organ can be 
undertaken within an hour after a previous injection. 


Editorial 








The Primary Radiologic Consultant 


Primary care in medicine has recently enjoyed a re- 
surgence of interest and support; a similar resurgence in 
the primary role of the radiologist as consultant is indi- 
cated. As radiology continues to differentiate into sub- 
specialties, dictated by tre increasing complexity of 
radiologic techniques and rising expectations of profes- 
sional competence [1], a corresponding development of 
new problems in the delivery of radiologic services is 
inevitable. These problems are already acute in univer- 
sity medical centers and in larger community hospitals 
where radiologic subspecialization has been carried the 
furthest. Staff clinicians and house officers in these 
institutions are now faced with a welter of different 
radiologic consultants in various subspecialty areas; 
there may be no "primary radiologic consultant" to 
whom the clinician can turn for advice to plan a logical 
series of radiologic diagncstic tests in the context of the 
patient's total needs [2]. Similarly, there may be no 
designated person in the radiology department with 
whom the clinician can collate all of the complex data 
from several radiologic subspecialty areas that might 
impinge on his patient's problem. 

Since we are "physicians first and radiologists sec- 
ond” [3], and since the welfare of the patients is our 
ultimate concern, we must look at the burgeoning sub- 
specialization in diagnostic radiology and ask two ques- 
tions: 

1. Does increasing subspecialization in radiology in- 
deed constitute a problem to the clinician who is seeking 
radiologic consultation fcr the total workup of his pa- 
tient? 

2. |f. increasing radiologic subspecialization does 
bring problems (as well as advantages) to a close inter- 
active relation between clinician and radiologist, what 
can we do now to mitigate these problems? 


The Radiologic “Supermarket” 


Today many larger radiology departments can be com- 
pared to supermarkets, with well stocked shelves filled 
with "goods" (i.e., the rumerous available radiologic 
procedures), a system of organization which displays 
these goods in separate subsections or areas, and a 
generous turnover of merchandise that is governed by 
clinical supply and demand. However, when the large 
subspecialized radiology department is opened-up to the 
“shopper” (the patient's physician) some problems may 
surface. Physicians, like consumers faced with an abun- 
dance of opportunities to buy, may become "compulsive 
shoppers." Furthermore, it may be difficult to find a 
"store manager" who knows the location of all the 
desired items on the shelves. Moreover the physician- 
shopper himself may not know precisely what radiologic 
procedures to order for his patient. He may or may not 
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already have a "shopping-list," and when he does, it may 
not adequately meet the needs of his patient. On the 
other hand, he may be referred (or self-referred) to 
varicus sections in the radiologic supermarket for spe- 
cific items. and each subspecialist may afford him an 
excellent view of the studies available in his particular 
area. However, it is a far cry from the abundance of the 
supermarket and the pressure and excitement of making 
multiple "purchases," to preparing a well planned 
"meal" for the individual patient! 

Wile modern radiology departments are often divided 
orgenizationally as well as geographically into many 
sect ons or subsections, in some departments the films 
may be further segregated into various subfiles (e.g., 
chest, gastrointestinal, urography, CT/ultrasound, and 
so onj and are removed periodically from the master 
folder for review by individual sections. The clinicians or 
trairees on each clinical service are expected to seek out 
the appropriate radiologic subspecialists for advice in 
plarning a series of studies appropriate to each patient. 
Although there may no longer be a consultant radiologist 
managing the examination sequence, what a panoply of 
new radiologic studies there is to choose from! The 
maragers of subspecialty areas are highly trained and 
entFusiastic about their own radiologic procedures [2]. 
Trainees (residents or fellows) assigned to each section 
of a large radiology department get an excellent expo- 
sure to the complexities of each subspecialty. As each 
radiologic study on a patient is interpreted and signed 
out. the clinician adds the result to the entire series. 

Eventually, the time will come to assemble a manage- 
mert plan from all of the radiologic studies chosen, and 
the clinician may or may not have a knowledgeable 
radiologic consultant close at hand to assist him. Certain 
necassary radiologic procedures may have been omitted. 
Other radiologic procedures might have been made 
without proper consideration of their cost or actual 
consequence for the patient's management. Unneces- 
sary expense and discomfort may result; at the least, 
time is wasted and diagnostic as well as therapeutic 
opportunites may be lost. 


Proposal: Primary Radiologic Consultant 


There should be no misunderstanding about the anal- 
ogy just offered: subspecialization in diagnostic radiol- 
ogy is inevitable and highly desirable. A variety of inform- 
ative imaging procedures results, and improved quality 
of service and training may be facilitated by subdividing 
the radiology department with highly trained "man- 
agers” in each area. However, the patient's physician 
should not be expected to "shop" alone. Clinicians 
require consultative guidance not only in the use and 
appropriate sequencing of radiologic procedures, but 
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also in the final synthesis of complex information from 
radiologic studies that have been performed. Just as the 
clinician should not be forced to select procedures 
without first discussing the total workup of the patient 
with a consultant radiologist, he also should hesitate to 
draw final conclusions from a profusion of studies with- 
out reviewing them with a radiologic consultant conver- 
sant with the specialty of the clinician. 

In some instances subspecialization has facilitated 
consultation between the clinician and the radiologist: 
for example, there is no doubt that the neuroradiologist 
may work more closely with his neurologic and neuro- 
surgical clinical colleagues than the general radiologist. 
Similarly, the GU radiologist may develop a close daily 
working relationship with the genitourinary surgeons 
and their trainees, and in fact the GU radiology unit may 
be located in close proximity to the GU clinic area. While 
under these circumstances it becomes increasingly dif- 
ficult for the separated parts of a subspecialized radiol- 
ogy department to "hold together" (when radiologic 
subspecialists communicate more frequently with their 
corresponding clinical colleagues than with other radiol- 
ogists), the advantages of radiologic subspecialization 
for facilitating closer consultative relations with clini- 
cians are clear in several instances. 

Nevertheless, large radiology departments with nu- 
merous subspecialty areas would serve physicians and 
patients better if one or more primary radiologic consult- 
ants corresponding to each major clinical service (e.g., 
general medicine, general surgery, oncology) met daily 
with clinicians and trainees from these services to plan 
detailed radiologic workups on each patient, to "refer" 
physicians to appropriate radiologic subspecialties and 
to assist the clinicians' final collation of the results of 
radiologic examinations from diverse subspecialty areas. 
Physicians, institutions, and training programs have 
been responsive to the need for identifying and training 
primary care physicians dedicated to treating the "whole 
patient" and seeking specialty referrals when appropri- 
ate; the complexities of modern diagnostic radiology 
also dictate that we identify primary radiologic consult- 
ants within larger radiology departments, to serve our 
clinical colleagues and patients in an analogous way in 
the face of growing radiologic subspecialization. With 
our radiologic tools more powerful and expensive than 
ever before, this need is all the greater! 


Practical Role of the Primary Radiologic Consultant 


Primary radiologic consultants will be most useful for 
those clinical areas where a large clinical service group 
exists without a counterpart subspecialty section in the 
radiology department. For example, individual primary 
radiologic consultants should be designated to meet 
regularly with the general medical and general surgical 
services, with the thoracic surgeons, and possibly with 
the clinical oncology services [4] particularly with medi- 
cal oncology and radiation oncology, and with gyneco- 
logic oncology and surgical oncology if they operate as 
separate services. In many general hospitals, these clin- 
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TABLE 1 


Illustrative Schedule of Primary Radiologic Consultant for 
General Medical Services in Large Teaching Hospital 


ooo — 











Hour Activity 
Morning: 
Gd eus Direct medical/x-ray consultation rounds (four 


services, meeting about 30 min each). 


10-10:30 .. Consult with selected clinicians and ultra- 
sound subspecialist concerning CT/ultra- 
sound findings on selected patients. 

10:30-11 .. Attend pathology conference on a medical 
service patient with the patient's clinicians 
and pathologist (bring films to discussion). 

11-noon ... Lecture to medical students on general radio- 
logic diagnosis topic. 

Afternoon: 

Noon-1.... Attend daily x-ray conference for all radiology 
Staff and residents. 

PED Lunae Meet clinicians and angiographer in angiogra- 


phy suite to discuss findings from the morn- 
ing angiogram on an acutely ill medical ser- 
vice patient. 

2:30-3:15 .. Give talk and film seminar to five medical ser- 
vice residents on the clinical-radiologic 
workup of "fever of unknown origin." 

4-5:30 ..... Review the day's x-ray examinations on medical 
service patients with radiology residents (and 
radiology subspecialists, as appropriate) for 
tomorrow's early morning medical X-ray 
rounds. 








ical services will in fact embrace the majority of patients 
seen within the institution. The primary radiologic con- 
sultant for each major clinical service should meet with 
the members of the service daily to review all radiologic 
studies performed in the past day on patients that are of 
current interest (table 1). In addition, the consultant 
should remain with the clinical group while new patients 
are presented briefly to determine, together with the 
clinicians, the type and the sequence of radiologic stud- 
ies required as part of the workup. Patients currently 
progressing through an already planned series of radio- 
logic examinations and with special interim problems 
requiring consultation with the primary radiologic con- 
sultant, will also be discussed at this time. Specific 
arrangements might be made by the consultant with 
individual clinicians, to meet later during the day to 
consider the results of certain examinations as they are 
performed. It may also be advisable to review briefly the 
radiologic studies planned during the current workday 
and/or for the next day. Appropriate cancellations and 
other changes in the radiologic schedule can be ar- 
ranged with the consultant at this time. 

It is important to emphasize that a// radiologic studies 
planned or already performed should be discussed by 
the clinicians with their primary radiologic consultant. 
This does not preclude the desirability of their meeting 
also with the radiologic subspecialist who is scheduled 
to perform a particular study, or from whom there has 
been a report of a significant abnormality on a given 
patient. The primary radiologic consultant is also re- 
sponsible for discussing with the subspecialists in his 
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own department, the plans for and the results of special- 
ized examinations performed on his clinical service pa- 
tients. In addition, when specific problems arise con- 
cerning the choice of a specialized examination or the 
results thereof (see table), the primary radiologic con- 
sultant should accompany the clinician for a direct 
discussion between the radiologic subspecialist and the 
clinician immediately after the daily "x-ray rounds." In 
this way the consultant assists effectively, not only the 
clinicians with whom he has a special ongoing relation- 
ship, but also the subspecialists in his own department. 
However. to conceive of the consultant as a go-between 
for the clinician and the radiologic subspecialist would 
be to understate his purpose. The consultant should be 
an active facilitator, whose role is to plan the radiologic 
studies that are needed for each patient on his assigned 
clinical service and to bring the clinicians and their 
patients into contact with the appropriate radiologic 
subspecialists; he must also assist the clinician in syn- 
thesizing the final results from numerous radiologic 
studies, together with other clinical and diagnostic find- 
ings on each patient, to reach appropriate prognostic 
and treatment decisions. 

Ideally, the consultant assigned to a large clinical 
service should have special interests, training, and/or 
experience that are relevant to his assigned clinical area. 
For example, the consultant assigned to the oncology 
services should have special training or experience in 
oncology diagnosis and management,* the primary ra- 
diologic consultant for the general medicine service 
should have a background in internal medicine, and so 
on. An obvious underlying requirement is that the con- 
sultant, a certified radiologist, also possess sound fun- 
damental training in, and a contemporary appreciation 
of, all areas of diagnostic radiology. 

It might reasonably be asked how the added expense 
of designating specific positions for primary radiologic 
consultants can be justified when the focus of current 
efforts is toward reducing health care costs and increas- 


* The primary radiologic consultant for the clinical oncology services, 
for example, could have spent 1-2 years as a radiology trainee or fellow 
in a major cancer center or institute. 
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ing efficiency. While reasonable, this question assumes 
that clinical decision-making is efficient today. Could it 
be. es we subspecialize further in radiology, that certain 
radiclogic studies of marginal utility may tend to persist 
or even t» proliferate? Could it be that as radiologists 
cont nue to subspecialize, we may further lose control 
over the eptimal choice and sequence of the radiologic 
examinat ons that are ordered? Is it conceivable, in turn, 
that with careful attention to designating qualified pri- 
mary radiologic consultants for each major clinical ser- 
vice. we could guide the clinician more efficiently in the 
choice ard sequencing of radiologic studies and in the 
use »f the resultant diagnostic information, leading to 
shorened hospital stays, diminished costs, and im- 
proved overall service to patients? In short, whose defi- 
nition of "efficiency" will be determinative? 

While current experience in large radiology depart- 
men's suggests the advantage of designated primary 
radielogic consultants for the major clinical services, the 
answers Dd all of these questions are not available and 
should be sought. More efficient use of increasing tech- 
nology in tne various subspecialties of radiology can be 
anticipated with immediate benefits to the patient and 
his physician. Already today, and even more in the 
future. clinicians need this kind of guidance; fortunately, 
everyone (patients, clinicians, and radiologists) will 
benefit. 

Richard J. Steckel 

UCLA School of Medicine 

and Jonsson Comprehensive Cancer Center 
Los Angeles, California 90024 
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Letters 


Subglottic Edema in Acute Epiglottitis in Children 


|l would like to compliment Drs. Shackelford, Siegel, and 
McAlister [1] on thelr fine article, "Subglottic Edema In Acute 
Epiglottitis in Children." We have had a similar experience. 

In a single year, seven of our 25 patients with epiglottitis had 
subglottic narrowing on the frontal plain film prior to Intubation. 
| feel that the authors’ point, "the presence of subglottic edema 
in our patients had no effect on their management," is one of 
the essential aspects of this paper. it Is Interesting that two of 
the patients In their hospitals had tracheostomles for epiglotti- 
tis. In our institution, this is very rarely, if ever, done. All seven 
of our patlents were intubated, as were the other 18 patients 
who did not have subgiottic narrowing. The mean duration of 
Intubation In the seven patients with subglottic narrowing and 
epiglottitis was 30 hr, the longest 48 hr, and the shortest 18 hr. 
Thls was exactly the same interval of intubation as the 18 
patients without subglottic narrowing. All of our patients had 
normal frontal and lateral films 1-2 wk after their acute episode. 

At the recent meeting of the American College of Otolaryn- 
gology In a course on pediatric airway disease, a prominent 
otolaryngologist emphasized that those children with subglottic 
narrowing who have epigiottitis need to have a tracheostomy. 
In all of our patients, and three of the reported cases, endotra- 
cheaj intubation was a successful mode of therapy. In the 
Shackelford et al. report, two patients were managed with 
tracheostomies. in discussing these cases with Dr. Shackelford, 
he noted that this was the current mode for all patients with 
epiglottitis at that time. | think Dr. Shackelford's experience and 
our experience would begin to mitigate against mandatory 
tracheostomy in those children with epiglottitis and subglottic 
narrowing. 

Since it is the radlologist who will make the diagnosis of 
subgiottic narrowing in frontal films, i feel we have an important 
role in clearly defining the natural history of these children with 
subglottic narrowing and epiglottitis. This experience will help 
our otolaryngological colleagues in thelr treatment plan. 

Congratulations to Dr. Shackelford and his group for bringing 
this little known change to the attention of all. 

Thomas L. Slovis 

Edgardo Arcinue 

Children's Hospital of Michigan 

Wayne State University School of Medicine 
Detroit, Michigan 48201 
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Fracture of the Occipital Condyle 


The recent article by Bolender et al. [1] describes two cases 
of head trauma with interesting correlation between cranial 
nerve dysfunction and site of the fracture line. However, to 
enhance the educational value of these cases, | feel that two 
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additional points should be stressed. First, the occipital condyle 
per se Is not fractured. Rather, the fracture line runs lateral to 
the dense bony mass of the occipital condyle-jugular tubercle 
and interrupts the jugular foramen. Second, the visualized bony 
Interruptlons and displacement most likely represent more ex- 
tensive fractures of the posterior fossa-skull base extending 
onto the squamous portion of the occipital bone and very 
probabiy onto the clivus [2]. 

These cases demonstrate the usefulness of multiple method 
investigation in patients whose symptoms suggest an abnor- 
mality of the skull base. 

Charles G. Jacoby 
University of lowa 
lowa City, lowa 52242 
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On the Inadequacles of Transiumbar 
Aortography 


‘These pipes and these conveyances of our blood... ." 
Shakespeare: Corlolanus V, 1, 54 


In his emotional appeal for translumbar aortography, Dr. 
Reuter [1] neglected to consider one crucial point: does 
translumbar aortography provide data comparable to that ob- 
tainable with the transfemoral catheter approach? 

Diagnostic radiologic studies should be designed to provide 
maximum information at minimal risk and patient discomfort. 
The same Is true for aortography. In this context, the various 
approaches to aortography should be viewed not as to the 
rapidity with which the study can be performed nor the conven- 
lence of the radiologist, but rather as to the wealth of "essential 
information" that each approach can provide. 

More “essential information" can be obtalned with a catheter 
that can be moved to various positions in a blood vessel than 
with a translumbar needle placed In the patient's aorta. The 
question, of course, is who needs this Information? Information 
that a surgeon cannot use in his decision making process is 
superfiuous. However, | would venture to say that in the 1970s 
vascular surgeons wish to have more diagnostic data than those 
provided by translumbar aortography. 

Specifically, the editorial leaves unanswered the following 
questions: 

1. Does Dr. Reuter direct the needie below or above the renal 
arteries? |f below, crucial Information would be missed about 
the status of the aorta at the level of the renal arteries and about 
stenotic lesions of the renal arteries themselves. If above, the 
opacification of the runoff vessels cannot be optimal. 

2. Does he take oblique views of the pelvis in order to 
evaluate the origins of the deep femoral arteries? If so, is it safe 
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to move the patient to various oblique positions with a needle in 
the aorta? 

3. Does Dr. Reuter obtain pressures to evaluate the hemody- 
namic significance of inflow lesions? |f so, femoral arterial 
punctures would be necessary to complement translumbar 
aortography for pressure determinations. In that case why not a 
femoral artery puncture to begin with? 

4. Has Dr. Reuter recently visited the operating room to 
realize how difficult it is to dissect the retroperitoneal vessels if 
surgery is performed within 24-48 hr after translumbar aortog- 
raphy? Small retroperitoneal bleeding occurring with every 
translumbar puncture is not considered a major complication. 
However, dissection becomes difficult and more risky for the 
patient. 

5. Which is more comfortable, the prone or the supine 
position? Californians are perhaps more stoic than New Eng- 
landers, but patients in our hospital have assured me that they 
are more comfortable when supine. 

Dr. Reuter admits that the translumbar approach is not as 
versatile as the transfemoral. | concur. | further add that this 
versatility is important. The arteries are not just "pipes" but also 
“conveyances of our blood.” Hence, the demonstration of 
altered anatomy needs to be complemented with data about the 
hemodynamic significance of atherosclerotic lesions. 

My response to Dr. Reuter's closing remark is: | have tried the 
translumbar approach and found it inadequate. Try the trans- 
femoral approach. It will be more beneficial to your patients. 

Christos A. Athanasoulis 
Harvard Medical School 
Boston, Massachusetts 02114 
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Reply 


Dr. Athanasoulis's letter advocates the valid position that all 
necessary information should be obtained from angiographic 
examinations. However, what is necessary varies from patient 
to patient and is determined by the needs of the clinician. If the 
surgeon wants or needs to know the pressure gradient across a 
stenotic lesion, the transfemoral approach to aortography is 
clearly superior to the translumbar. | have had the opportunity 
to be associated with several excellent vascular surgeons; none 
wanted this information. They have used the angiogram to 
determine the location and degree of stenosis and have relied 
upon their noninvasive flow studies and clinical judgment to 
assess the significance of the stenoses. 

My editorial omitted several technical details in the interest of 
conserving space. However, Dr. Athanasoulis's questions are 
important and easily answered. The ideal position of the needle 
tip is about 1 cm below the origins of the renal arteries. This 
allows the renal arteries to be visualized during diastolic reflux 
of the contrast medium up the aorta and still prevents excessive 
loss of contrast medium into the visceral branches. However, 
insignificant renal artery stenoses are of academic interest; if 
the patient has a significant stenosis, the resulting hypertension 
is a contraindication to the translumbar approach. Oblique 
views of the femoral bifurcation area can be obtained by gently 
rolling the patient into the proper position with the needle in the 
aorta. | have had no complications from doing this to date. | 
frequently, but not routinely, obtain oblique views after a review 
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of the posteroanterior examination and discussions with the 
surgeon. 
| Fave done several hundred translumbar aortograms over the 
past 10 years and have yet to hear a surgeon complain that the 
pericortic hematoma caused a problem at subsequent bypass 
surgery. On the other hand, several have told me that the 
perierterial hematoma resulting from a transfemoral catheteri- 
zaticn has made a subsequent femoral-popliteal bypass opera- 
tion more difficult. Finally, it is true that petients are more 
com ortable supine than prone. However, the average translum- 
bar aortocram takes only about 15 min to perform and most 
patients tolerate the prone position for this length of time. 
| anclogize if the editorial sounded emotional. It was certainly 
not meant to be. There are many things in this life about which 
| stil! become emotional; peripheral angiography is not one. The 
purpose was simply to advocate translumbar aortography as a 
safe rapic, and effective method of demonstrating occlusions 
in the conveyances of our blood. As noted by the sage, Anon.: 
"There are many ways to skin a cat." A person in the cat skin- 
ning business should be well versed in all the techniques. The 
one shosen in any given situation depends on the reason the cat 
was to be skinned in the first place and the technique with 
which the skinner feels most secure. 
Stewart R. Reuter 
University of California 
Davis and San Francisco, California 98143 


Complication Rate with Supine Phlebography 


Coe! and Dodge [1] report a reduction in tne complication 
rate Following lower extremity phlebography that they attribute 
primarily to patient supine positioning during the procedure. It 
is wElely accepted that the contact time between venous endo- 
thelium and contrast medium is a major determinant in post- 
phlesograpnic side effects, and all current literature empha- 
sizes the importance of emptying the veins of contrast agent 
immediately after diagnostic films have beem obtained. The 
supine position would be expected to reduce such side effects 
by &lowirg a more rapid central runoff of the peripherally 
injected contrast agent. A similar benefit can be accomplished 
by cecreasing the concentration [2] or the quantity of the 
cont-ast media. Recent reports from European centers suggest 
that nonionic contrast agents may virtually eliminate postphle- 
bographic discomfort (Paulin, personal communication, 1978). 

A major shortcoming of the Coel and Dodge report is their 
failu-e to document, or even comment upon, the diagnostic 
accuracy of their method denoted as "machine injected supine 
peripheral venography.” A single reference to this technique 
refers the interested reader to an article from the same depart- 
men entit'ed "Ascending Lumbar Venography in Lumbar Disc 
Disease" [3], but this paper does not include any description of 
this sechnique in lower leg phlebography. The lack of documen- 
tation of accuracy is unfortunate in light of the tacit assumption 
mad» by the authors that their modified technique is diagnosti- 
cally equivalent to similar examinations in the predominantly 
upright position. 

The introduction of semierect positioning for lower extremity 
phle»ograohy was a major factor in establishing this examina- 
tion as a reliable diagnostic procedure. As early as 1943, 
Kjelloerg M] pointed out the potential errors in interpreting 
filling defects due to relatively dense contrast media layering in 
the low flow venous system. Rabinov and Paulin [5], in summa- 
rizing these problems, state’. . . the general accepted opinion 
that in order to obtain a proper diagnostic phlebogram it is 
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necessary to examine the patient in a predominantly upright 

position" [5]. Readers should be reluctant to change these 

accepted methods without evidence of comparable, or near 
comparable, accuracy. 

Ferris M. Hall 

Beth Israel Hospital 

Boston, Massachusetts 02215 
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Reply 


We appreciate Dr. Hall pointing outan error in our references. 
Instead of referring to the article on supine phlebography we 
mistakenly interchanged another of our articles on lumbar 
venography. The correct reference should have been: O Dell 
CW, Coel MN: Continuous injection supine phlebography. J 
Can Assoc Radiol September 1976, pp 186-192. 

In that article, which fully describes our technique, there 
were several additional points. For one, cross-table lateral films 
taken during injection of contrast medium revealed excellent 
mixing of contrast media and blood; thus, no layering. In 
addition, every other film is taken with the patient's leg in lateral 
position, then anteroposterior, then lateral, and so forth. There 
is never any layering seen. 

As for the ability of this technique to visualize the various 
venous channels, we found that we had to do central venograms 
in 11% of cases in order to see the common iliac veins and 
inferior vena cava. This is well below other reported incidences. 
Thomas [1] state that "Peripheral phlebograms gave an ade- 
quate demonstration of the major veins from ankle to inferior 
vena cava in 37 (7 per cent) [italics mine] of the patients in the 
trial group. . . . " We are in the midst of completing a compari- 
son of 100 normal venograms, 50 supine and 50 upright. The 
comparison, as yet incomplete, seems to bear out our findings 
that the techniques are equal in the calves and thighs, but the 
supine technique is superior in the pelvis. There also appears to 
be greater visualization of the soleal and gastrocnemius veins 
and the deep femoral veins on the supine studies. 

Finally, although admittedly unscientific, several radiologists 
who have tried this technique have switched to it almost 
exclusively. They confirm the ease of performance, the im- 
proved venous opacification, the lowered side effects, and the 
patient comfort when using this technique. The patients them- 
selves also find lying down during this examination more 
tolerable. The technique is especially suited to the patient 
undergoing simultaneous (bilateral) examinations, as well as 
the elderly, the infirm, the paraplegic-hemiplegic, and the post- 
operative patient. 
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We apologize for the incorrect reference, and hope that those 
who are interested will refer to the original article. 

Marc N. Coel 

University of California, San Diego 

San Diego, California 92161 
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Urographic Sign of Ureteral Calculus 


| wish to comment on the paper by Korobkin et al. [1] in the 
November issue of the Journal. 

After using this sign for several years, |, too, find that it can 
be helpful in the diagnosis of stone, but with one caveat: if a 
ureteral compression device is used. especially one that com- 
presses each ureter individually, the device may be applied 
more efficiently on one side than on the other. causing dimin- 
ished radiopacity of the contrast in the side with the more 
efficiently compressed ureter. 

Christian V. Cimmino 
Mary Washington Hospital 
Fredericksburg, Virginia 22401 
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Standardization of Imaging Films 


With the development of the many new imaging modes, there 
is an obvious confusion to the uninitiated about the method by 
which the images are presented. Traditionally, radiographic 
films have been presented with the viewer looking at the films in 
the anatomic position. Until relatively recently, when the manu- 
facturers removed the image orientation switch from equip- 
ment, nuclear images were also presented in this manner. 
However, nuclear medicine images are now presented in the 
manner obtained: the anterior views are presented in the ana- 
tomic image and the posterior views are presented as if the 
patient were prone, which reverses the right and left sides to 
the viewer. To add to the confusion, cranial CT images are 
presented as if you are looking from the head of the patient 
down with the patient's back to the viewer. Thus, the patient's 
left is on the viewer's left. But in ultrasound images (and CT 
body scans), presented as if you are looking from the bottom of 
the patient upward with the patient supine, the right side of the 
image is usually to the viewers left (the anatomic position). 

| write this to encourage the AJR to take a stand on this 
confusing array of presentations and to develop a standard of 
presentation in the scientific community for the various images 
that will be carried over into publications. 

Joseph L. Izenstark 
E. C. "Gene" Nuclear Medical Center 
Bakersfield, California 93301 





Sidney Rubenfeld. 1907-1978 


Sidney Rubenfeld, who 
died on October 15, 1978 at 
the age of 71, was a radiol- 
ogist whose hallmarks were 
honesty, loyalty, integrity, 
and a high professional 
competence. He was ever 
helpful, never expedient, 
and gave of himself freely 
with a warm, friendly, gen- 
erous, and kind manner. He 
instilled hope in many pa- 
tients when hope was diffi- 
cult to come by and he had 
a great capacity for compas- 
sion. 

He was born May 10, 1907 in New York City. He 
receivec his B.S. in 1927 and his M.D. in 1930 from New 
York University. After an internship at St. Vincents 
Hospital in Portland, Oregon, he returned to NYU's 
Bellevue Medical Center to begin a relationship which 
was to last for the rest of his life, ending as director of 
the Radiation-Therapy-Radioisotopes Service and finally 
as consultant. On the teaching side, he began as an 
assistant and ended as professor emeritus. At New York 
University Hospital and at the New York Eye and Ear 
Hospital he was an attending radiation therapist. In 
addition he was visiting professor to the Hadassah Med- 
ical School, Jerusalem, Israel, and was a consultant to 
the Veterans’ Administration Hospitals in Manhattan and 





the Bronx. the Naval Hospital at St. Albans, and other 
hosoitals. 

During World War Il, he served in the Army in New 
Guiaea, Australia, and the Philippines, returning as a Lt. 
Colenel. 

D-. Rubenfeld was the author or coauthor of more 
than 65 publications. From 1946-1948, he was a coeditor 
of the therapeutic section of the Year Book of Radiology. 

Hə was a fellow of the American College of Radiology 
and the New York Academy of Medicine; a member of 
the Amerizan Radium Society, the New York Roentgen 
Society, the Radiological Society of North America, the 
American Society for Nuclear Medicine, the American 
Association for the Advancement of Science, and the 
Society of Sigma Xi. 

His honors included: past president, New York Univer- 
sity Medical School Alumni (1958), New York Roentgen 
Society (1957), Society of Nuclear Medicine, Greater 
New York Chapter (1955), and the New York Cancer 
Society (1962). He served as vice president of the New 
York University Alumni Federation (1965). In 1959 he 
recaived the highest award of his alma mater, the Alumni 
Me-itorius Award. In addition, he was a member of the 
Alpha Omega Alpha honorary medical society, and an 
hororary police surgeon, New York City Police Depart- 
ment 

He is survived by his wife, Marie, two daughters, 
Maxine and Beth, and four granddaughters. 

M. H. Poppel 
Southbury, Connecticut 06488 


Asa Elmore Seeds, 1905-1978 


Asa Elmore Seeds died 
unexpectedly at his home 
on Mercer Island, Washing- 
ton, September 4, 1978. 
Seeds had returned to- his 
adopted state of Washing- 
ton to be near his family 
after living in Tucson, Ari- 
zona after his retirement 
from active practice. 

Asa Seeds was born in 
Columbus, Ohio, November 
29, 1905. His education was 
at William and Mary College 
and the University of Vir- 
ginia where he received his M.D. degree in 1931. His 
radiologic training was at the Johns Hopkins Medical 
School from 1932-1936. where he subsequently served 
as an instructor. Later, he was professor and chairman 
of the Department of Radiology of Baylor University 
Medical School in Dallas and director of the Tumor 
Clinic. 

Following overseas military service in Africa, he re- 
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tumed to Dallas briefly and then moved his family to 
Vancouver, Washington, where he spent the major por- 
tion of his radiologic career. He was director of radiology 
and chie of nuclear medicine at the Memorial Hospital 
in Vancouver until he retired in 1970. One of his great 
enthusiasms was nuclear medicine and the Society of 
Nuclear Medicine. He was a founder of this society and 
served as its second president. He participated faithfully 
in its activities while watching it grow from its first 
meeting of 125 members in Seattle in 1954 to close to 
10-000 members at his death in 1978. He served as its 
historian until his retirement. 

Jr. Seeds was also interested in cancer detection and 
control. He was director of the Clark County Detection 
Center and Tumor Registry from 1955-1960. He was on 
the board and executive committee of the Washington 
divisior of the American Cancer Society and vice chair- 
man of its research committee. 

He also served as president of the Clark County Medi- 
cal Society; was a member of the Board of Trustees for 
the Washington State Medical Association; and was a 
member of the American Roentgen Ray Society. 

After his retirement from private practice in Vancouver, 


0361-803X/79/1323-0503 $0.00 


504 MEMORIALS 


he became associated with the Veterans Administration, 
serving as radiologist in several hospitals until 1975. 

Dr. Seeds is survived by two sons and two daughters. 
Dr. Asa Elmore Seeds, Jr. is professor of Obstetrics and 
Gynecology at the University of Cincinnati Medical 
School; Lt. Commander John William Seeds, U.S. Navy, 
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is also in obstetrics and gynecology and is now serving 

in Rota, Spain; a daughter, Barbara Engel, lives on 

Mercer Island; a second daughter, Suzee Merryman, 
lives in Los Angeles. 

Thomas Carlile 

Seattle, Washington 98104 


Jacob H. Vastine, Il, 1897-1976 


Jacob Hursh Vastine, Il, died in March 1976 at the age 
of 78. He was born April 3, 1897 at Catawissa, Pennsyl- 
vania into a medical family. His father was a physician 
and his maternal grandfather and Dr. George L. Pfahler 
were cousins. There were almost 40 physicians in his 
family and that of his wife, Frances B. Anderson Vastine. 

A graduate of Bloomsburg State Normal School in 
1914, Dr. Vastine studied engineering for the next 3 
years at Cornell, before entering the service and later 
studying medicine at the University of Pennsylvania. He 
received his M.D. degree in 1923. He interned at Easton 
Hospital and did general practice for a year prior to 
becoming a resident in radiology at Peter Bent Brigham 
Hospital under Merrill C. Sossman. Perhaps it was natu- 
ral that he went into radiology, the field of his illustrious 
relative, George Pfahler, and with his own engineering 
background. 

He was a diplomate of the American Board of Radiol- 
ogy and became lecturer in radiology at Woman's Medi- 
cal College in 1926 and professor of radiology in 1929, a 
post in which he served with distinction and charm until 
he became professor emeritus in 1962. 

He was an excellent teacher and clinician. He loved 
people and he loved radiology, setting a great example 


for students. He also was a prolific writer, publishing 36 
articles over the years. 

From 1932-1960, Dr. Vastine was associate professor 
of radiology at the Graduate School of Medicine of the 
University of Pennsylvania. He was chief of radiology at 
Woman s Medical College Hospital, at Presbyterian Hos- 
pital from 1938-1948, at Eastern Pennsylvania Psychiat- 
ric Hospital from 1956-1974; he practiced his specialty 
until 2 years before his death. 

He was a Fellow of the American College of Radiology 
and of the College of Physicians of Philadelphia. He also 
served as president of the Philadelphia Roentgen Ray 
Society, the Medical Club of Philadelphia, and the West 
Branch of the Philadelphia County Medical Society. In 
addition, he was a member of many organizations in- 
cluding the American Roentgen Ray Society and the 
Radiological Society of North America. In 1973, he re- 
ceived a Distinguished Senior Alumnus Award from the 
University of Pennsylvania School of Medicine. 

Jacob and Frances Vastine had three children and 11 
grandchildren, one of whom recently received his M.D. 
degree. 

Katharine R. Sturgis 
Wynnewood, Pennsylvania 19096 


Abstracts of Current Literature 


Chest 


The efficacy of chest physiotherapy and intermittant positive- 
pressure breathing in the resolution of pneumonia. Graham 
WGB, Bradley DA (Department of Medicine, Medical Center 
Hospital of Vermont, Burlington, Vermont 05401). N Engl J Med 
299:624, Sept 21, 1978 


This interesting paper describes a randomized control study 
using physiotherapy and positive-pressure breathing in treating 
patients with pneumonia. Some 170 patients were considered 
for the study; 98 were specifically excluded prior to the random- 
ization because of complicating factors such as lung abscess, 
bronchiectasis, tuberculosis or severe respiratory failure or 
because they were severely compromised hosts. A few others 
were excluded for technical reasons. The patient group ran- 
domized consisted of 54 individuals, half men and half women, 
with an average age of 62 years. More than half were smokers. 
The proportions of gram-positive and gram-negative infections 
were similar in both groups and the antibiotic treatment was 
standardized on the basis of initial gram stains. The number of 
lobes of the lungs involved radiologically was also similar for 
the two groups. The chest physiotherapy was administered 
according to routine techniques and positive-pressure breath- 
ing was given every 4 hr by a standard technique. When the 
results were analyzed, there was no difference in the duration 
of fever or the rate of improvement of the patients as determined 
by chest radiographs or by clinical evaluations. The patients 
receiving chest physiotherapy and positive-pressure breathing 
had equivalent durations of their hospital stays to the patients 
in the control group. This study therefore, suggests that the 
routine use of these procedures is of little help to most patients 
with pneumonia. It would also appear that the benefits of these 
procedures in other patients deserve further study. 


David C. Dale 
Department of Medicine 
University of Washington 


Legionnaires' disease: clinical features of 24 cases. Kirby ED, 
Snyder KM, Meyer RD, Finegold SM (Infectious Disease Section 
691/111F, Building 550, Room 3658, Wadsworth Veterans Ad- 
ministration Hospital, Los Angeles, California 90073). Ann In- 
tern Med 89: 297-309, Sept 1978 


This report details the clinical course and treatment of 24 
patients with Legionnaires’ disease seen at Wadsworth Hospital 
between July and December 1977. All but one were men. 
Diagnosis was based upon serological criteria in 20 cases, on 
postmortem tissue examination in two patients, and on both 
studies in two others. The serological tests were performed by 
the Center for Disease Control in Atlanta. The histologic diag- 
noses were based upon a Silver staining method or a direct 
fluorescent antibody staining method. All patients in this study 
and all the patients with suspected Legionnaires disease were 
treated with erythromycin. 

In this population, Legionnaires disease was seen most 
frequently as a complication of immunosuppressive therapy. 
Eleven of the patients were receiving corticosteroids. Seven 
others had severe cardiorespiratory disease. In general, their 
illnesses were characterized by weakness, malaise, fever, and a 
dry cough. General laboratory data (white blood cell counts, 
chemistry batteries, etc.) showed nonspecific changes and the 
patients chest x-rays most often showed patchy infiltrates most 
often in the lower lobes. Pleural effusions were common, being 
seen in 13 of 22 patients, but none of the patients developed 
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lunc cavities. The clinical course of the petients was quite 
variable; fcur died, but several others had very mild illnesses. 
As ndiczted in the editorial accompanying this article (Ann 
Inte-n Med 89:413, 1978), the spectrum of Legionnaires’ dis- 
ease is undoubtedly quite broad and pneumonia is only one 
feature of this multifaceted infectious problem. 


David C. Dale 
Department of Medicine 
University of Washington 


55° posterior oblique tomography of the pulmonary hilum. 
Janower MI (St. Vincent Hospital, Worcester, Massachusetts 
01624). J Can Assoc Radiol 29: 158-164, Sept 1978 


The author suggests that 55° ipsilateral posterior oblique 
tomograms should be included as part of the conventional 
rad ographic investigations of the hilum. These films are ob- 
taired with the patient in a 55° ipsilateral posterior position, 
using linear tomography and a through filter with a 20° angle. 
The radiographic factors used were 125 kV, 30-40-200 mA, and 
0.3 sec: 3.4 mm sections were obtained from 7 to 14 cm, with 
adcitiona! 'evels added if necessary. The author nicely describes 
anc demonstrates both the normal anatomy and various mass 
lesions. He also states that this projection has its limitations as 
it does not adequately demonstrate the paratracheal and sub- 
carnal nodes, but these are well seen on the accompanying 
anteroposterior tomograms. 


Jack M.A. Tishler 


Experimental evaluation of reexpansion pulmonary edema. 
Sewell RW, Fewel JG, Grover FL, Arom KV (Division of Cardi- 
othoracic Surgery, University of Texas Health Science Center, 
Sar Antonio, Texas 98284). Ann Thorac Surg 26: 126-132, Aug 
1978 


Reexpansion pulmonary edema results when a large pleural 
effusion or pneumothorax is rapidly evacuated, and can result 
in severe respiratory distress or death. Three mechanisms 
sucgested as causes for reexpansion edema are: (1) use of 
excessive suction; (2) decreased surfactant activity resulting in 
increased surface tension and more negative intrapleural pres- 
sure: and (3) extended duration of collapse with hypoxic dam- 
age to capillary endothelium allowing leakage of fluid. 

This study was designed to evaluate the mechanisms and to 
cosrelate reexpansion pulmonary edema. The authors created 
rigat pneumothorax in 30 goats. The animals were divided into 
thre groups by duration of pneumothorax (1. 2, or 3 days), and 
technique of reexpansion (waterseal versus 10 cm H:O suction). 
Folcwing reexpansion, chest radiographs were obtained and 
boh lungs were removed for study. Results seem to support 
each of the three above mechanisms. Important decreases in 
su factant activity occurred in all, and electron microscopy 
revealed. crossly thickened capillary basemen: membranes likely 
dus to anoxia. Further, both increased time of collapse and 
suction reexpansion tended to correlate with increased pulmo- 
nay extravascular water volume, decreased surfactant and 
arterial PO», and increased alveolar-arterial O: gradient. In 
general, radiographs revealed minimal findings of edema while 
gress examination of lungs showed fluid in bronchi and alveoli. 


W. Richard Webb 


Visualization of the pulmonary arteries in pseudotruncus by 
pulmonary vein wedge angiography. Nihil! MR, Mullins CE, 
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McNamara DG (Texas Children's Hospital, Houston, Texas 
77030). Circulation 58 : 140-147, July 1978 (by permission Amer- 
ican Heart Association) 


Pulmonary venous wedge angiography revealed the anatomy 
of the mediastinal and parenchymal pulmonary arteries in 22 
patients with obstruction of the right ventricular outflow tract, 
proximal pulmonary arteries, or branch pulmonary arteries 
when conventional angiographic methods had failed. Retro- 
grade pulmonary wedge angiograms were obtained by wedging 
an endhole catheter in the pulmonary vein and slowly injecting 
by hand 0.2-0.45 ml/kg of contrast material followed by a flush 
of dextrose solution (1-2 ml/kg). 


Author Abstract 


Cardiovascular 


Improved plainfilm diagnosis of right aortic arch anomalies 
with high kilovoltage-selective filtration-magnification tech- 
nique. Wolf EL, Berdon WE, Baker DH (Babies Hospital, Chil- 
dren's Medical and Surgical Center, Columbia-Presbyterian 
Hospital, New York, New York). Pediatr Radiol 7: 141-146 Sept 
1978 


Recognition of a right aortic arch is important in diagnosis of 
compressive and noncompressive vascular rings, and of con- 
genital heart disease, and is important in patients with esopha- 
geal atresia were the surgical approach will be modified. High 
kilovoltage technique with air-gap magnification and selective 
filtration allows excellent visualization of the airway and facili- 
tates recognition of right aortic arch abnormalities. 


B. J. Wood 


Echocardiographic estimation of aortic-valve gradient in aortic 
stenosis. Schwartz A, Vignola PA, Walker HJ, King ME, Gold- 
blatt A (Cardiac Ultrasound Laboratory, Massachusetts General 
Hospital, Boston, Massachusetts 02114). Ann Intern Med 89: 
329-335, Sept 1978 


A series of 45 consecutive patients with suspected aortic 
stenosis underwent both cardiac catheterization and echocar- 
diographic evaluation to determine if the echocardiographic 
method would detect significant aortic stenosis in Some or all of 
these patients. It was found that the echocardiogram accurately 
predicted the severity of the stenosis in patients with normal left 
ventricular function, but that it was not satisfactory for patients 
with congestive heart failure, previous valve surgery or those 
with presumed or proven subaortic stenosis. These conclusions 
suggest that the echocardiogram may be a useful screening 
technique for the early evaluation of patients with possible 
aortic stenosis, but indicates that cardiac catheterization is still 
necessary most of the time to quantitatively evaluate gradients 
across the aortic valve. 


David C. Dale 
* Department of Medicine 
University of Washington 


Isolated drainage of the superior vena cava into the left atrium 
in a 52-year-old man. A rare congenital malformation in the 
adult presenting with cyanosis, polycythemia, and an unsuc- 
cessful lung scan. Ezekowitz MD, Alderson PO, Bulkley BH, 
Dwyer PN, Watkins L, Lappe DL, Greene HL, Becker LC (De- 
partment of Medicine, University of Oklahoma Health Science 
Center, Cardiology Section P. O. Box 26901, Oklahoma City, 
Oklahoma 73190). Circulation 58: 751-756, Oct 1978 (by permis- 
sion American Heart Association) 


This report describes a 52-year-old black male with the iso- 
lated finding of an anomalous superior vena cava draining into 
the left atrium. The patient presented with dizziness, mild 
cyanosis, polycythemia and normal cardiac and pulmonary 
findings. The first major diagnostic clue in this confusing 
clinical presentation was an unsuccessful lung perfusion scan 
in which intravenous tracer consistently bypassed the lungs. 
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This appears to be the first adult presenting with this rare 
anomaly. This condition should be suspected if cyanosis, club- 
bing, and a "normal" cardiac examination coexist and if the 
more common pulmonary and hematological causes of this 
triad have been excluded. 


Author Abstract 


Primate mesenteric blood flow: effects of vasopressin and its 
route of delivery. Freedman AR, et al. (K. G. Swan. Department 
of Surgery, CMDNJ-New Jersey Medical School, 100 Bergen 
Street, G510, Newark, New Jersey 07103). Gastroenterology 74: 
875-878, May 1978 


Vasopressin was injected in seven monkeys as a bolus, or by 
infusion intravenously and intraarterially, to assess the influ- 
ence of the route and method of administration on hemodynam- 
ics in the superior mesenteric artery and on mean arterial 
pressure and portal venous pressure. Dose dependent de- 
creases in superior mesenteric arterial flow were observed 
during both intraarterial and intravenous injections of vasopres- 
sin. No statistically significant differences in blood flow and/or 
in pressure were observed between the two routes of adminis- 
tration decreases. Based on their observations. the authors 
conclude that intravenously administered vasopressin would be 
as effective as intraarterially administered vasopressin in reduc- 
ing mesenteric blood flow and consequently reducing portal 
venous pressure. The authors include three figures which dem- 
onstrate the results of their experiments. 


Charles A. Rohrmann, Jr. 


Changes in left ventricular segmental wall motion following 
randomization to medicine or surgery in patients with unstable 
angina. Priest MF, Curry GC, Smith LR, Rogers WJ, Mantle JA, 
Rackley CE, Kouchoukos NT, Russell RO Jr (R. O. Russell, Jr., 
Division of Cardiology, Department of Medicine, University of 
Alabama, University Station, Birmingham, Alabama 35294). Cir- 
culation 58:162-168, Sept 1978 (by permission American Heart 
Association) 


Twenty-six patients with unstable angina pectoris had biplane 
left ventricular angiograms and coronary arteriograms initially 
and at a median of 1 year following randomization to medical or 
surgical therapy. Left ventricular segmental wall motion was 
more frequently improved in surgical patients than in medical 
patients. In surgical patients, there was a significant correlation 
between changes in left ventricular segmental wall motion and 
perfusion to left ventricular segments supplied by the left 
anterior descending coronary artery. 


Abbreviated Author Abstract 


Anomalous aortic origin of coronary arteries. Kimbiris D, 
Iskandrian AS, Segal BL, Bemis CE (Likoff Cardiovascular 
Institute, Hahnemann Medical College and Hospital, 230 North 
Broad Street, Philadelphia, Pennsylvania 19102). Circulation 
58 :606-614, Oct 1978 (by permission American Heart Associa- 
tion) 


Among 7,000 patients who underwent diagnostic coronary 
arteriography at Hahnemann Medical College and Hospital, we 
found 45 patients (0.64%) with anomalous aortic origin of one 
or more coronary arteries. The patients were classified into the 
following groups: (1) anomalous origin of the circumflex coro- 
nary artery (26 patients, 57.896); (2) both coronary arteries 
arising from the left sinus of Valsalva (12 patients, 26.7%); (3) 
both coronary arteries arising from the right sinus of Valsalva 
(four patients, 8.996); (4) anomalous origin of the left anterior 
descending coronary artery from the right sinus of Valsalva (two 
patients); and (5) anomalous origin of the first septal perforator 
from the right sinus of Valsalva (three patients). In certain 
patients with anomalous origin of the left main coronary artery 
from the right sinus of Valsalva. myocardial perfusion is proba- 
bly impaired and may be associated with serious cardiac events 
whether the initial course of the left main coronary artery is 
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posterior to the aorta, between the aorta and the pulmonary 
artery, and/or anterior to the pulmonary artery. Sudden death 
occurs in young individuals with anomalous origin of the left 
main coronary artery. 


Abbreviated Author Abstract 


Comparison of single-dose and double-dose thallium-201 
myocardial perfusion scintigraphy for the detection of coro- 
nary artery disease and prior myocardial infarction. Blood DK, 
McCarthy DM, Sciacca RR, Cannon PJ (P. J. Cannon, Depart- 
ment of Medicine, College of Physicians and Surgeons. Colum- 
bia University, 630 West 168th Street, New York, New York 
10032). Circulation 58:777-787, Nov 1978 (by permission Amer- 
ican Heart Association) 


Thallium-201 myocardial perfusion scintigraphy was per- 
formed after exercise, 4 hours after exercise (redistribution) and 
after a separate rest injection in 87 patients undergoing coro- 
nary arteriography. Significant coronary lesions were present in 
62 of the patients. 

Interpretation of the rest and redistribution scintiscans was 
the same in 69 patients, 45 of whom had coronary artery disease 
(CAD). In 16 of the 17 patients with CAD and differing interpre- 
tations, defects were present on redistribution scintiscans but 
not on rest scintiscans; 11 of these patients had evidence of 
prior transmural myocardial infarction and the other five had an 
occluded coronary artery supplying the region of the defect. 

Redistribution scintiscans were more sensitive than rest scin- 
tiscans for the detection of prior myocardial infarction (9396 vs 
5495: P — 0.01). The increased sensitivity was confined to the 
detection of prior inferior myocardial infarctions. In 36 of 38 
patients with persistent perfusion defects on 4-hour redistribu- 
tion scintiscans, either a prior infarction or an occluded coro- 
nary vessel was present. 

Exercise scintiscans were compared with rest scintiscans or 
with redistribution scintiscans for the detection of CAD. The 
sensitivity was not significantly different with either technique 
(90% and 89%, respectively), but both scintigraphic techniques 
were more sensitive than exercise electrocardiography (66%, P 
< 0.01). 

These data demonstrate that redistribution thallium-201 scin- 
tiscans may be substituted for conventional rest scintiscans, 
resulting in reduced cost and radiation exposure to the patient. 


Author Abstract 


Gastrointestinal 


Celiac axis compression syndrome; a critical review. Brandt 
L, Boley S (Montefiore Hospital, 111 East 210 Street, Bronx, 
New York 10467). Dig Dis Sci 23:633, July 1978 


The authors critically review the available clinical and experi- 
mental data to determine whether the celiac axis compression 
syndrome exists as a cause of abdominal pain, and if so, 
whether the pain is a result of gastrointestinal ischemia. Histor- 
ical, anatomic, and clinical information from the literature is 
reviewed. Angiographic information and its significance is eval- 
uated. The authors summarize by agreeing that there are a 
small number of patients with abdominal pain whose symptoms 
are relieved by some aspect of the operations performed for 
celiac axis compression. They do not view the entity as well 
defined and have found the pathophysiologic basis for the 
celiac axis compression syndrome poorly understood. They do 
not support the concept that ischemia plays a pathogenetic role 
in the syndrome, and propose that the pain is most likely 
neurogenic in origin, resulting from pressure in the celiac axis. 
They advocate detailed preoperative and postoperative angio- 
graphic, hemodynamic, and metabolic evaluations to provide 
the ultimate answers to the questions surrounding the celiac 
axis compression syndrome. 


Charles A. Rohrmann, Jr. 
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The normal cholangiogram. Lasser RB, Silvis SE, Vennes JA 
(S. E. Silvis, VA Hospital, 54th Street and 48th Avenue South, 
Minneapolis, Minnesota 55417). Dig Dis Sci 23:586, July 1978 


Uslizing endoscopic retrograde cholangiography, two 
groups of patients were studied to determine the normal mea- 
surements of the extrahepatic biliary system. The endoscope in 
place in the duodenum was utilized as a known measure for 
macnificetion correction. Forty-nine patients without known 
histery of biliary tract or liver disease and no history of biliary 
trac. surgery were studied. In addition, 25 patients with known 
liver disease and abnormal liver function tests were evaluated. 

Three basic measurements were obtained: (1) the common 
hepatic duct; (2) the prepancreatic portion of the common bile 
duc anc (3) the intrapancreatic portion of the common bile 
duc’. The mean maximal duct width found for the normal 
patients were intrapancreatic common bile duct, 4.3 mm (range 
2.3-5.9 mm); prepancreatic common bile duct, 4.9 mm (range 
2.3-8.5 mm); common hepatic duct, 4.6 mm (range 2.1-9.2 
mm . Patients with liver disease showed no significant differ- 
ence in the diameter of the intrapancreatic and prepancreatic 
common bile ducts. The common hepatic duct with a mean 
diameter of 5.4 mm, was significantly larger than the common 
hepatic duct in patients without liver disease (4.6 mm). 

T» determine whether age had any influence on the extrahe- 
patic biliary system, data was separated into three age groups. 
In the first group (18-39 years old), there were 11 patients. The 
second group (40-59 years old) consisted of 24 patients. In the 
last group (over 60 years old), there were 14 patients. There was 
no sicnificant difference in the diameter of the intrahepatic 
portion of the common bile duct among these groups. For the 
prepancreatic common bile duct and for the common hepatic 
duct, an increase with age was noted to be significant. 

Tais study implies that the mean maximum diameters of the 
main extrahepatic bile ducts are slightly smaller than what had 
previcusly been reported in the literature bu: agrees with the 
maximum normal diameter of 8 mm for the extrahepatic biliary 
system. The finding of increased ductal diameter with age also 
agrees with prior autopsy information. It differs, however, with 
a pror study of operative cholangiography. 


Charles A. Rohrmann, Jr. 


Yeast overgrowth in operated stomachs. Strom BG, Beaudry 
R, Morin F (Centre Hospitalier Universitaire, Sherbrooke, Que- 
bec. Canada). J Can Assoc Radiol 29:161-164, Sept 1978 


The authors describe their experience with 17 cases of yeast 
overgrowth in the stomach of patients who have undergone 
gas'ric surgery. These patients had either Bilroth | or Bilroth II 
surgical procedures for duodenal ulcer disease and generally 
presented several months later with complaints of vague epigas- 
tric-pein, a feeling of fullness in the epigastrium, and vomiting; 
the vomitus often being a thick white fluid. 

The fungus overgrowth is generally C. albicans, but T. gla- 
brata, C. pseudotrop, and C. catenulata have also been isolated 
in a few patients. These bezoars are generally more friable than 
the more common phytobezoar and may mimic retained food 
paricles Radiographically they present as large floating be- 
zoa's. multiple small filling defects or both in an otherwise 
normal postoperative stomach. 


Jack M. A. Tishler 


Prcionged gallbladder opacification after oral cholecystogra- 
phy. Koehler RE, Stanley RJ, DiCroce J (Mallinckrodt Institute 
of 2adiclogy, Washington University School of Medicine, St. 
Louis, Missouri). Radiology 128:601-603, Sept 1978 


A total of 122 patients undergoing oral cholecystography 
weve randomly selected. Oral cholecystography was performed 
by giving 3 g of iocetamic acid (Cholebrine) 3 hr after a light, 
low fat meal. Radiographs were obtained 10-14 hr following 
administration of contrast. Insufficient opacification in 13 pa- 
tients was followed by a second dose of 3 g of iocetamic acid 
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and repeated filming the following day. A 25.4 x 30.5 cm 
radiograph was made the day of examination, 24 hr following 
examination, and 48 hr later. Radiographs were obtained at 75 
kVp with phototiming (or as near to 75 kVp as possible). Each 
patient was interviewed at 24 hr or 48 hr for dietary history. 

Persistant opacification 24 hr following oral cholecystogram 
was noted in 75% of the patients studied with opacification 
persistent at 48 hr in 27%. Percentages were similar in patients 
with cholecystitis with calculi, acalculous cholecystitis, and 
normals. 

Two factors are proposed as being a partial explanation for 
prolonged opacification. The first is low oral intake of fatty 
foods with prolonged opacification due to stasis. In addition, it 
has been shown that conjugated iopanoic acid is excreted into 
the bile and is reabsorbed by going into hepatic portal recircu- 
lation. The authors propose that this same mechanism may 
occur with iocetamic acid. 

This prospective study with a randomly selected patient 
population disagrees with studies of Adams and Foxley which 
contend that prolonged gallbladder opacification may indicate 
acalculous cholecystitis. 


Asher Nov 


The inflammatory esophagogastric polyp and fold. Bleshman 
MH, Banner MP, Johnson RC, DeFord JW (Wilford Hall USAF 
Medical Center, Lackland Air Force Base, Texas 78236). Radiol- 
ogy 128:589-593, Sept 1978 


The radiographic findings in nine patients with a clinical 
history of gastroesophageal reflux or esophagitis are correlated 
with endoscopy and pathology. Findings of chronic reflux 
esophagitis include abnormal motility, incomplete distensibility, 
and lack of good coating of the mucosal wall by barium. Long 
standing esophagitis will show deformity alteration and scar- 
ring. Areas of focal narrowing may represent either stricture or 
spasm. The authors described a finding of a single thickened 
gastric mucosal fold coursing toward the esophageal gastric 
junction with polypoid filling defect at the proximal end. Both 
the fold and polypoid defect could not be effaced and did not 
show any change during contraction. This finding was best 
seen in the prone oblique position. Endoscopic findings corre- 
lated with the radiographic findings. Insufflation of the esopha- 
gus could not efface either the fold or polypoid lesion. Brush 
cytology and biopsies showed squamous and/or gastric epithe- 
lium with inflammatory changes. The findings were at or just 
under the squamocolumnar junction. All cytologic specimens 
were interpreted as benign. Sentinal fold was previously de- 
scribed as an endoscopic finding of early esophagitis. A pseu- 
dotumor at the esophagogastric junction caused by gastric 
mucosal prolapse aids in the differential diagnosis. This entity 
is seen to change and can be effaced as opposed to inflamma- 
tory changes of esophagitis. The authors conclude that the 
thickened gastric fold and inflammatory polyp are findings of 
early esophagitis with the polypoid defect representing thick- 
ening at the proximal end of the sentinal fold. 


Asher Nov 


Frequency of intrahepatic arteriovenous fistula as a sequela 
to percutaneous needle puncture of the liver. Okuda K et al. 
(Chiba University Hospital, Chiba (208), Japan) Gastroenterol- 
ogy 74:1204-1207, June 1978 


Hepatic arteriograms obtained 1 month following needle 
biopsy of the liver, percutaneous transhepatic cholangiography, 
or transhepatic catheterization of an intrahepatic bile duct or 
portal vein, were analyzed to determine the presence of arterial 
abnormalities, especially fistulae between the arterial and portal 
Systems. 

Of 93 patients having percutaneous liver biopsy utilizing 
either a Silverman needle (2 mm in caliber), or the Menghini 
needle (1.9 mm in diameter), 5.496 demonstrated intrahepatic 
arteriovenous fistulae when studied by hepatic arteriography 
within 1 month following the biopsy. Of 79 patients having 
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percutaneous transhepatic cholangiography utilizing the Chiba 
needle with a 0.7 mm. diameter, 3.895 demonstrated arteriove- 
nous shunting. Of 26 patients having percutaneous transhepatic 
catheterization of either biliary or portal venous systems utiliz- 
ing a polyethylene catheter 1.3 mm in diameter, 26.296 demon- 
strated arteriovenous fistulae when studied by hepatic arteriog- 
raphy within 1 month of the procedure. Clinical followup was 
limited to five patients being seen 6 months to 3 years after 
arteriography. There was no sign of increased spleen size or 
development of esophageal varices. Angiography was repeated 
in only one patient with no evidence of fistula but with an 
advancing hepatocellular carcinoma. 


Charles A. Rohrmann, Jr. 


Clofibrate therapy and gallstone induction. Bateson MC, et al. 
(Department of Medicine, Ninewells Hospital and Medical 
School, Dundee, DDI 9S Y, Scotland). Dig Dis Sci 23:623, July 
1978 


Two hundred consecutive patients referred to a clinic for the 
management of serum lipid disorders were studied to determine 
the presence of gallstones. It was found that of these patients, 
those undergoing clofibrate therapy for hyperlipidemia had a 
fourfold increase in the presence of gallstones. The overall 
mean duration of treatment was 3.6 years but no relationship to 
duration of therapy was established. The tendency for gall- 
stones to appear was found to be greater in women than men. 


Charles A. Rohrmann, Jr. 


Genetics of gastrointestinal polyposis. Bussey HJR, et al. 
(Pathology Department, St. Mark's Hospital, City Road, London 
ECIV 2PS, England). Gastroenterology 74:1325, June 1978 


This is a review of the types of gastrointestinal polyposis in 
which genetic factors play a part such as the hamartomatous 
lesions: Peutz-Jeghers syndrome, juvenile polyposis, and the 
neoplastic type: familial polyposis coli, and multiple adenomas. 
These conditions are discussed in their mode of inheritance, 
associated lesions, malignant potential, and possible interrela- 
tionships between the other various types of polyposis syn- 
dromes. Their clinical presentations as well as the use of the 
knowledge of their familial incidence with application to genetic 
counseling and treatment is described. 


Charles A. Rohrmann, Jr. 


Clinical conference: intestinal pseudoobstruction. Anuras S, 
et al. (Internal Medicine, University of lowa College of Medicine. 
lowa City, lowa 52242). Gastroenterology 74:1318, June 1978 


This clinical conference presents the case of a 59-year-old 
woman with a long history of abdominal complaints suggesting 
intestinal obstruction. The conference participants present an 
approach to patients with intestinal pseudoobstruction includ- 
ing the radiologic studies of esophagography, upper gastroin- 
testinal series, small bowel follow through, and barium enema. 
It is emphasized that complete diagnostic evaluation of this type 
of patient is indicated since the signs of pseudoobstruction may 
predate the clinical manifestation of the underlying disease in 
nonidiopathic cases of pseudoobstruction such as Scleroderma, 
myxedema, myotonic dystrophy, pheochromocytoma, diabetes, 
or porphyria. 

The pathophysiologic basis of idiopathic intestinal pseudoob- 
struction is incompletely defined but factors of etiologic impor- 
tance include abnormalities in the intestinal smooth muscle 
itself, in the nervous system, or disturbances of secretion or 
action of gastrointestinal hormones. The syndrome is summa- 
rized as being heterogeneous, with extremely variable symp- 
toms, and a pathophysiology that is diverse and as yet impre- 
cisely defined. The treatment is correspondingly empirical. 


Charles A. Rohrmann, Jr. 


Colonic varices (a complication of pancreatitis with splenic 
vein thrombosis). Burbige EJ, et al. (Veterans Administration 
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Hospital, 150 Muir Road, Martinez, California 94553). Dig Dis 
Sci 23:752, Aug 1978 


This is a case report of a 50-year-old male who was hospital- 
ized with recurrent gastrointestinal bleeding. He had a history 
of prior pancreatitis. The barium enema demonstrated a filling 
defect in the proximal descending colon. This was followed by 
colonoscopic observation of large varices in the distal trans- 
verse and proximal descending colon. An angiogram was per- 
formed which revealed complete occlusion of the splenic vein 
with markedly enlarged venous collaterals. Following splenec- 
tomy, colonoscopy showed regression of the varices. This is a 
unique report, colonic varices not having been previously de- 
scribed as a complication of splenic vein thrombosis. This case 
emphasizes the need for combined radiographic and endo- 
scopic approach to patients with gastrointestinal bleeding. 


Charles A. Rohrmann, Jr. 


Cholangiographic abnormalities in ulcerative colitis associ- 
ated pericholangitis which resemble sclerosing cholangitis. 
Blackstone MO, Nemchausky BA (Department of Medicine, 
University of Chicago, Chicago, Illinois 60637). Dig Dis Sci 23: 
579, July 1978 


Endoscopic retrograde cholangiography was done in eight 
asymptomatic patients who had long standing ulcerative colitis. 
In seven of these patients, endoscopic retrograde cholangiog- 
raphy demonstrated abnormalities which resemble those previ- 
ously attributed to sclerosing cholangitis. The findings are 
those of intrahepatic ductal beading and strictures. In two of 
the eight, the common bile duct was similarly involved. In one 
patient, a histologic progression to cirrhosis from a histologic 
appearance 2'/2 years previously of pericholangitis was docu- 
mented. It is concluded therefore that patients with ulcerative 
colitis who present with the clinical picture of pericholangitis 
may have biliary abnormalities which radiographically resemble 
those described in what is known as sclerosing cholangitis. 


Charles A. Rohrmann, Jr. 


Genitourinary 


Pneumopericystography in the diagnosis of infiltrating carci- 
noma of the bladder (in German). Frank T, Hintze A (Albers- 
Schónberg-Institut am Allgemeinen Krankenhaus St. Georg, 
Hamburg, Lohmuehlenstr. 5, 2 Hamburg 1, Germany). ROEFO 
129:202-204, 1978 


Pneumopericystography, as employed by the authors, con- 
sists of suprapubic injection of 400-800 ml of air into the 
perivesical tissue and the intravesical instillation of 50-250 ml 
of air via an indwelling bladder catheter, followed by rapidly 
obtained tomographic sections with the patient supine and 
prone. To define the extent of the infiltrating growth of known 
bladder carcinomas, this procedure was performed in 35 pa- 
tients. The radiologic findings could be correlated with findings 
at autopsy (2), cystoscopy (16), partial bladder resection (6), 
and cystectomy (2). In 25 of these 27 patients with correlation, 
there was agreement between the pneumopericystographic and 
clinical-pathological findings. 


Peter F. Winter 


Renal abscess in children. Moenne-Loccoz JP, Bomsel F, Gatti 
JM, Prot D (Service de Radiologie, Hopital de Montmorency, 
Montmorency and Service de Radiologie, Hopital Bretonneau, 
Paris, France). Pediatr Radiol 7:150-154 Sept 1978 


Four children, 18 months to 15 years of age, presented with 
clinical evidence of infection, back or abdominal pain, elevated 
white blood count and sedimentation rate. Excretory urograms 
showed increased volume of the lower pole and displacement 
and blurring of the calyces. A clear rim delineated the affected 
pole and appears specific for abscess. The authors feel that 
angiography is unnecessary in this clinical setting. The patients 
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reccverec rapidly on antibiotics and the excretory urograms 
returned *o normal. 


B. J. Wood 


The effec: of iodine containing contrast media on the renal 
function ^ patients with multiple myeloma. A retrospective 
stucy (in German). Baltzer G, Jacob H, Esselborn H, Gassel WD 
(Medizinische Universitátsklinik der Universitat Marburg/Lahn, 
Marnkope?str. 1, D-3550 Marburg/Lahn, Germany). ROEFO 129: 
208-211, 1978 


In a retrospective study, the records were reviewed of 89 
patients with multiple myeloma from 1959 to 1974. Thirty-one 
patients underwent an intravenous pyelogram and in none of 
these pat ants was a reduction of renal function observed. The 
authors conclude that a known multiple myeloma alone is not a 
con rainc cation for the application of iodine containing con- 
tras: material as long as dehydration of the patient can be 
avo«ded. 


Peter F. Winter 


Musculoskeletal 


The Jones fracture revisited. Kavanaugh JH, Brower TD, Mann 
RV (Division of Orthopedic Surgery, University of Kentucky 
Mec ical School, Lexington, Kentucky 40506). J Bone Joint Surg 
[Am] 60: 776-782, Sept 1978 


An intr guing new dimension to the normally mundane topic 
of 5:h metatarsal fractures is added by this excellent article. The 
Jones fracture is a fracture of the proximal portion of the 5th 
metatarsal which differs very significantly from the typical frac- 
ture of t^e most proximal portion of the 5th metatarsal. The 
Jones frecture is normally seen 3 cm from the proximal end of 
the 5th metatarsal and represents an unusual stress fracture. 
Occasiorally only a small lucent line or small defect is noted at 
this site on the original films but if this fracture exists, it tends 
to widen upon weight bearing. 

This injury can be far more disabling than might be expected, 
in fact, *his injury can simply disable an active athlete for a 
pro onged period. The authors stress that although these frac- 
tures car be treated conservatively with lack of weight bearing 
anc a plester cast, if this injury is noted in an active athlete they 
recommendation immediate screw fixation. They believe that 
the procscure is safe and simple and will allow early mobiliza- 
tior. Lack of prompt fixation of this injury in an active athlete 
may impair future athletic development and may cause disabling 
for an entire season from pain. For the nonathlete or the 
recreaticnal athlete nonoperative treatment is advised. 


Gerald R. Smith 


Artnroscopy of the knee. McGinty JB, Matza RA (Newton- 
We lesley Orthopedic Associates, Inc., 2000 Washington Street, 
Newton _ower Falls, Massachusetts 02162). J Bone Joint Surg 
[Am] 60:787-789, Sept 1978 


For the radiologist who is inundated with knee arthrograms, 
this article represents an excellent discussion. In nearly 300 
artaroscopic knee examinations performed under local anes- 
thesia a one, no complications were encountered. In a similar 
series o: nearly 300 knees examined under general or spinal 
anesthesia, numerous complications occurred including a pul- 
monary =mbolus. As the acceptability of outpatient arthroscopy 
improves and the experience of the orthopedic specialist 
wicens, this procedure may ultimately play a much greater role 
in the primary evaluation of the menisci and ligaments and 
cause a decreasing number of requests for the admittedly 
cumbersome and occasionally confusing arthrogram. 


Gerald R. Smith 


Results of reduction and stabilization of the severely fractured 
thcracic and lumbar spine. Dickson JH, Harrington PR, Erwin 
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WD (6535 Fannin, Houston, Texas 77030). J Bone Joint Surg 
[Am] 60:799-805, Sept 1978 


The role of instrumentation of the severely injured thoracic 
and lumbar spine versus conservative management of the same 
injury has been controversial and often a subject of heated 
discussions even by members of the same speciality. This article 
is directed towards that conflict. A series of 95 patients with 
fracture-dislocations of the spine were treated with Harrington 
instrumentation and fusion relatively soon after injury. The 
results of this treatment are reviewed. 

The authors found no greater return of neural function in the 
patients treated with instrumentation than for patients treated 
with postural reduction and bed rest. The authors believe, 
however, that immediate operative stabilization of the spine in 
their patients shortened the total hospital stay and allowed 
quicker mobilization of the patients, thereby avoiding compli- 
cations associated with prolonged recumbency and bed rest. 
These benefits must be weighed against the 25% complication 
rate associated with the operations. 


Gerald R. Smith 


Parosteal (juxtacortical) osteogenic sarcoma. A roentgenolog- 
ical study of 30 patients. Smith J, Ahuja SC, Huvos AG, 
Bullough PG (Memorial Sloan-Ketterling Cancer Center, 1275 
York Avenue, New York, New York 10021.) J Can Assoc Radiol 
29: 167-174, Sept 1978 


The authors present a rather detailed analysis of the radio- 
graphic findings in 30 documented cases of parosteal osteo- 
genic sarcoma seen at their institution from 1934 to 1975. 
Patients ranged in age from 12 to 45 years, with a peak 
incidence in the third decade. Sex distribution was approxi- 
mately equal. The most common presenting symptom was a 
dull aching pain or a mass. More than half the cases involved 
the lower half of the femur, (17) the next most common site was 
the proximal humerus (five). Most lesions were relatively large 
when first seen (3-25 cm in diameter) and tended to present as 
bulky oval or spherical masses with a sessile base. Once the 
lesion encircled the whole bone shaft, it often resembled a 
smooth collar. The lesions tended to be densely ossified but 
most contained lucent areas. The margins of the tumor were 
most often irregular, with linear extensions into adjacent soft 
tissue seen in two-thirds of the cases reviewed. The lesions 
were denser at the base than at the periphery. The supposedly 
characteristic periosteal lucency (cleavage plane) was found in 
only 3096 of patients and cortical and medullary destruction was 
uncommon, except in long standing cases. 

Periosteal elevation prior to biopsy was extremely uncom- 
mon. Four patients had femoral angiograms which demon- 
strated vessels that were displaced by tumor but no abnormal 
vessels or tumor encasement. No correlation could be made 
between radiographic findings and histologic grade. 


Jack M. A. Tishler 


Post-injection calcification of the deltoid muscle. Keats TE 
(University of Virginia School of Medicine, Charlottesville, Vir- 
ginia 22901). J Can Assoc Radiol 29:165-166, Sept 1978 


The author describes a discrete solitary calcification in the 
deltoid muscle, secondary to previous intramuscular injection 
of a variety of agents. These calcifications are generally on the 
left, as this is the preferred site for injections in most patients. 
Unlike tendinous and bursal calcifications, the postinjection 
calcifications bear a constant relationship to the humerus with 
movement of the shoulder, indicating that they lie within the 
deltoid muscle; they also may lie more laterally from humerus. 


Jack M. A. Tishler 


Further pitfalls in knee arthrography. Hall FM (Beth Israel 
Hospital and Harvard Medical School, 330 Brookline Avenue, 
Boston, Massachusetts 02215). J Can Assoc Radiol 29:179-1 84, 
Sept 1978 
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This is a follow-up paper to the one which appeared in 1976 
in Radiology (118:55-62) entitled “Pitfalls in Knee Arthrogra- 
phy'. The author describes some additional problems and 
pitfalls in interpretation encountered based on his experience 
with 550 knee arthrograms. He states that on occasion. periph- 
eral separations of the posterior medical meniscus demon- 
strated at arthrography may not be apparent at arthroscopy. In 
several patients the abnormality was not even apparent at 
arthrotomy or even on examination of the resected specimen. 
The author therefore urges that the decision to undergo menis- 
cectomy in this category of patient should be based primarily 
on clinical disability. 

Arthrographic recognition of an oblique bucket-handle men- 
iscal tear may be difficult when the visualized outer fragment 
maintains a triangular appearance. The tunnel projection may 
be helpful in these cases. The author also states that normal 
synovial folds may mimic the anterior cruciate ligament and that 
there is an increased incidence of chondromalacia in sympto- 
matic postmeniscectomy knees. 


Jack M. A. Tishler 


Lipohemarthrosis of the elbow joint. Yousefzadeah DK, Jack- 
son JH Jr (University of lowa Hospitals, lowa City, lowa). 
Radiology 128:643-645, Sept 1978 


Radiographic demonstration of three cases of lipohemar- 
throsis of the elbow is discussed. Lipohemarthrosis is superior 
to posterior fat pad as a more specific sign of elbow trauma 
because posterior fat pad merely indicates increased intra- 
articular pressure while lipohemarthrosis is due only to intra- 
capsular fracture or cartilage and/or ligament injury. Little fat 
accumulated in the anterior compartment of the joint can be 
demonstrated by horizontal-beam technique and lipohemar- 
throsis may conceivably be observed before posterior fat pad is 
displaced dorsally. With horizontal-beam technique, the patient 
is more comfortable and it seems unnecessary to irradiate the 
other elbow. 


Author Abstract 


Nervous System 


Ventricular opacification after intravascular injections of con- 
trast material. Lee BCP, Zimmer J (New York Hospital-Cornell 
Medical Center, New York, New York). Radiology 128:647-649, 
Sept 1978 


Two cases are reported in which the ventricles of neonates 
were demonstrated on CT and radiographs following intraarter- 
ial injection of contrast material. Contrast material reaches the 
cerebrospinal fluid through: (1) choroid plexuses; (2) pia-arach- 
noid arterioles and venules; (3) through the brain parenchyma. 
The tight junctions of cerebral vessels open to excessive intra- 
vascular osmolality. The second factor in passage through the 
blood-brain barrier is the lipid solubility of the contrast material. 
The authors conclude that visualization of cerebral ventricles in 
neonates following intraarterial injection of contrast material 
may occur in the normal state. Contrast material in the ventri- 
cles following intravenous injection was believed to indicate 
damage to the blood-brain barrier. Such damage is caused by 
severe and prolonged anoxia as indicated by the fact that 
cerebral vessels are more resistant to anoxia than neuronal 
tissues. 


Asher Nov 


Computer assisted tomography in primary malignant lympho- 
mas of the brain. Kazner E, Wilske J, Steinhoff H, Stochdorph 
O (Ludwig-Maximilians-Universitat Munchen, Marchioninis- 
trasse 15,8000 Munchen 70, Federal Republic of Germany). J 
Computer Assisted Tomography 2 :125-134, April 1978 


The authors report their CT experience in 10 patients with 
primary malignant lymphomas of brain of the non-Hodgkin's 
type. The patients, six females and four males, ranged in age 
from 39 to 69 years. The CT scanning was performed on EMI 
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Mark | scanner with a 160 x 160 matrix and a bolus of 60% 
contrast (1 ml/kg) was used for enhancement. In most instances 
the CT appearance was that of either single or multiple nodules 
of increased density on plain scan (mean 18.9 EMI units) with 
an area of surrounding edema. In the nine cases in which 
contrast enhancement was employed all the lesions enhanced 
(mean of 26.7 EMI units). In one instance, the tumor was 
localized as a single decreased attenuation focus in the right 
basal ganglia. No contrast was given. Depending on location 
and number of these nodules, they were interpreted as being 
infarction, multiple metastases, meningioma, pituitary ade- 
noma, butterfly glioma, multifocal glioblastoma. Medulloblas- 
tomas and melanomas were also considered in the differential 
diagnosis. In their experience, the difficult differential was 
between malignant lymphomas and meningiomas. They found 
that blurred margins of the tumor nodules were an important 
clue to the diagnosis of malignant lymphoma and were seen in 
four cases. 


Paul M. Chikos 


Computed tomography in primary malignant lymphoma of the 
brain. Tadmor R, Davis KR, Roberson GH, Kleinman GM (Mas- 
sachusetts General Hospital, Boston, Massachusetts 02114). J 
Computer Assisted Tomography 2: 135-140, April 1978 


The authors report four cases of primary lymphoma of brain 
which occured in the course of 14,000 CT scans (0.3%). All four 
cases were men ranging in age from 43 to 55. These cases 
presented with a rapidly progressive clinical course suggesting 
a malignant brain tumor. In two cases, the area of lymphoma- 
tous involvement had abnormally low attenuation values and 
contrast enhancement occurred in one. In the other two cases, 
there was a focus of heterogeneous high attenuation which 
contrast enhanced surrounded by an area of low attenuation. In 
two cases, the tumor spread across midline through the corpus 
callosum. In two of three cases, the radionuclide brain scan 
showed areas of increased activity which correlated with the CT 
scan. Angiography was performed in two and showed in one, 
an avascular mass; and in the other abnormal medullary veins 
in the area of lymphomatous involvement without mass effect. 
The authors include in the differential diagnosis gliomas and 
progressive multifocal leukoencephalopathy. 

Primary malignant lymphomas of brain are characterized 
histologically by perivascular and parenchymal infiltrates of 
pleomorphic round cells. The cell of origin is currently felt to be 
a lymphocyte. Primary lymphoma of brain, while rare (0.2%-2% 
incidence), is more frequent than metastatic lymphomatous 
brain involvement. If untreated these patients typically have a 
progressive rapidly fatal course with death occurring within a 
few months after onset of symptoms. These tumors are radi- 
osensitive and prolonged survival times have been achieved 
with early radiotherapy. 


Paul M. Chikos 


Computed tomography in the diagnosis of spinal cord astro- 
cytoma. Handel S, Grossman R, Sarwar M (University of Texas 
Medica! School at Houston, 1203 Ross Sterling, Houston, Texas 
77030). J Computer Assisted Tomography 2: 226-228, April 1978 


The authors report a case of a 55-year-old woman who 
developed right upper arm weakness with myelographic evi- 
dence of severe cervical spondylosis who responded to upper 
cervical laminectomy. Six months later, the patient noted de- 
creasing strength in the right hand, and paresthesias in the 
right shoulder. Pantopaque and gas myelography defined en- 
largement of the midcervical spinal cord. The differential diag- 
nosis was between intramedullary tumor and syringomyelia. 
The patient was scanned on an Ohio Nuclear Delta 50 scanner 
with a scan time of 2'/2 min before and after the bolus injection 
of 150 ml of Renografin 60. On the precontrast CT scan, the 
spinal cord could not be seen as a distinctive structure. How- 
ever, after contrast an enhancing nodule occupying much of 
the right side of the spinal canal was seen in the midcervical 
region with a mean attenuation value after contrast enhance- 
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mert of 93 Hounsfield units. At surgery an astrocytoma of the 
cervical cord was found. 


Paul M. Chikos 


Sukependymal and leptomeningeal spread of systemic malig- 
nart lymphoma demonstrated by cranial computed tomogra- 
phy. Dubois PH, Martinez AJ, Myerowitz RL, Rosenbaum AE 
(Presbyterian-University Hospital, University of Pittsburgh 
School of Medicine, Pittsburgh, Pennsylvania 15261). J Com- 
puter Assisted Tomography 2:218-221, April 1978 


The authors report a 73-year-old female who presented with a 
2 week history of lethargy and diplopia. Two years previously 
she was treated for systemic histiocytic lymphoma with multiple 
drug chemotherapy and irradiation to the spine. Computed 
tor ography showed slight increased attenuation in the periven- 
tricular regions with a subtle adjacent area of decreased atten- 
uaton. Following contrast administration, there was marked 
enFancement throughout the ventricular system including the 
subependymal area and choroid plexus, surface of the brain, 
sylvian fissures, and basilar cisterns. At autopsy a yellow-gray 
membrane resembling a purulent exudate covered the external 
surface of the brain. On sectioning, soft gray white gelatinous 
friable material lined the ventricular system, invaded the adja- 
cert subependymal tissues, and encompassed the choroid 
plexus. On microscopy the entire leptomeninges were infiltrated 
by a poorly differentiated neoplasm with abnormal histocytes. 
Sub-eperdymal spread was noted with involvement of the entire 
choroid plexus. Similar CT appearances have been described 
wit? bacterial meningitis, meningoencephalitis, and meningeal 
seeding of metastatic medulloblastoma and ependymoma. In- 
creased attenuation with contrast enhancement has also been 
described in the basal cisterns and sylvian fissures with cocci- 
dicidal and tuberculous meningitis. 


Paul M. Chikos 


Computed tomography with use of metrizamide. Arii H, Taka- 
hashi M, Tamakawa Y, Odani R, Nakano Y, Suzuki M, Shindo 
M, Okazeki M, Ohkubo K (Akita University School of Medicine, 
Akita, Japan). Nippon Igaku Hoshasen Gakkai Zasshi 38:528- 
53€, 1978 


Computed tomography was performed after intrathecal injec- 
tion of metrizamide in a group of patients with normal pressure 
hydrocephalus, pituitary tumor, cerebellopontine angle tumor, 
clivus tumor, and other conditions occurring near the base of 
the skull. About 10 ml of isotonic metrizamice was injected via 
lumbar route. Computed tomography was performed after 2-6 
hrin cases with tumors and after 2, 6 and 24 hr for evaluation of 
normal pressure hydrocephalus. In tumor cases, extension to 
the cisterns was well demonstrated. In nine cases, radionuclide 
cisternograms were obtained and comparec with metrizamide 
CT and correlated closely. 


Author Abstract 


Computed tomography of acoustic neurinoma. Robbins B, 
Marshal WH Jr (Stanford University School of Medicine, Stan- 
ford, California). Radiology 128:367-370, Aug 1978 


The authors present a retrospective study in which CT scans 
of 37 patients were analyzed with a clinical question of acoustic 
neurinoma. A 160 x 160 matrix was used, scans were performed 
with a 25° inclined to Reid's baseline. Slice thickness was 10 
mm with 5 mm between slices. Scans were performed both pre- 
and postinfusion of contrast material. Analysis was done at both 
the usual window width and level as well as at a bone level of 
40) and 300-450. In the 37 patients analyzed, 39 acoustic 
neurinomas were present. Six tumors (15%) were detected prior 
to infusion of contrast material, four of these were of increased 
density end two were of decreased density. Cf the 39 tumors, 23 
were seen only following contrast infusion. Ten tumor masses 
(25%) were not identified either pre- or postcontrast infusion. 

The authors analyzed ventricular position, subarachnoid and 
cisternal anatomy, as well as any bony or soft tissue abnormali- 
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ties. They reaffirm previous reports stressing the importance of 
overlapping cuts and motion-free scanning. Of interest is their 
analysis of the bony component which has not been previously 
stressed. Using a window width of 400 and level of 300-450, 21 
of the 39 (5496) internal auditory canals showed widening or 
erosion. In improving diagnostic accuracy, the authors identi- 
fied 17 (43%) additional abnormalities when a bone window was 
used. In the 10 tumors which did not show enhancement 
following intravenous injection, four were seen to have bone 
erosion or flaring and were the only CT finding suggestive of 
neurinoma. The authors reconfirm that tumors approximately 2 
cm in diameter are the usual threshold for detection. Their 
series confirms a 1596-2096 false negative rate. 


Asher Nov 


An angiographic study of the temporal horn. Salamon G, 
Lecaque GL, Strother CM (Hópital de la Timone, Marseille, 
France). Radiology 128:387-392, Aug 1978 


The anatomy of the posterior cerebral artery and its branches 
is described. Evaluation of the temporal horn, inferior and 
posterior temporal masses, and thalamic masses as they affect 
this artery and its branches are described. The posterior cere- 
bral artery is divided into three sections for descriptive pur- 
poses: (1) peduncular; (2) ambient; and (3) quadrigeminal. 
Generally the ambient segment will give rise to the anteromedial 
artery which divides into calcarine, occipital, and occipitopari- 
etal branches and to the posterolateral which divides into 
temporal and temporooccipital branches. Medial and lateral 
posterior choroidal branches arise from the cisternal segment. 
The lateral choroidal arteries originate as single or multiple 
trunks. The lateral choroid artery courses through the choroidal 
fissure which defines the medial aspect of the temporal horn. 
Temporal branches course and often will terminate within the 
collateral sulcus at the collateral eminence defining the inferior 
surface of the temporal horn. Masses arising within the tem- 
poral lobe or within the temporal horn will deviate the lateral 
choroidal artery medially whereas the thalamic mass will deviate 
the artery laterally. 

The authors stress that on the vertebral angiogram the posi- 
tion of the temporal horn can be assessed indirectly by: (1) 
position of the lateral choroidal artery as it courses in the 
choroidal fissure; (2) temporal branches of the posterior cere- 
bral artery as they pass and terminate within the collateral 
sulcus; and (3) position and course of crural and ambient 
segments of the posterior cerebral artery as they pass around 
the midbrain. The first two are of more importance due to 
normal anatomic variation. 


Asher Nov 


Angiographic diagnosis of fourth ventricle tumors. Numaguchi 
Y, Kishikawa T, Fukui M, Komaki S, Russel WJ, Ikeda J, 
Okudera T, Matsuura K, Kitamura K (Kyushu University Hospital, 
Fukuoka, Japan). Radiology 128 :393-403, Aug 1978 


The authors analyze angiograms of 34 patients with tumors 
involving the fourth ventricle. Primary neoplasms included eight 
ependymomas, one epidermoid, one choroid plexus papilloma, 
one hemangioblastoma, and one meningioma. There were 22 
medulloblastomas. In the pediatric age group tumors of the 
fourth ventricle include ependymomas constituting 53%, astro- 
cytomas which comprise 20%, and medulloblastomas, 14%. In 
overall population, medulloblastomas comprise 38%, ependy- 
momas 25%, astrocytomas 23%. Less common tumors include 
epidermoid, choroid plexus papillomas, hemangioblastomas, 
meningiomas, teratomas, oligodendrogliomas, and myxochon- 
drosarcomas. 

Angiographic features of primary fourth ventricle tumors 
include: (1) lateral displacement of the posterior medullary and 
supratonsillar segments of the posteroinferior cerebellar artery 
(PICA); (2) anterior displacement of the posterior medullary 
segment of the PICA; (3) elongation of the supratonsillar seg- 
ment of the PICA without much inferior displacement; (4) 
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posterior displacement of the copular point and the retrotonsil- 
lar tributaries of the inferior vermian vein; (5) posterior angula- 
tion of the fissural portion of the precentral cerebellar vein; and 
(6) lateral displacement of the vein of the lateral recess of the 
fourth ventricle. 

Manifestations of medulloblastomas are: (1) diffuse inferior 
and anteroposterior elongations of the supratonsillar segment 
of the PICA without lateral displacement; (2) superior displace- 
ment of the supraculminate vein and superior displacement of 
the anterior culminate and superior vermian branches of the 
superior cerebellar artery; (3) posterior displacement of the 
nodular branches of the PICA: (4) inferior displacement of the 
inferior vermian vein; (5) poor visualization of the fissural 
Portion of the precentral cerebellar vein and the vein of the 
lateral recess of the fourth ventricle. Authors stress the impor- 
tance of angiotomography. 


Asher Nov 


A randomized trial of aspirin and sulfinpyrazone in threatened 
stroke. The Canadian Cooperative Study Group (Barnett HJM. 
principal investigator, Neurological Sciences, University Hospi- 
tal, London, Ontario, Canada). N Engl J Med 299:53-59, July 
13, 1978 


This report concerns a multicenter, double-blind randomized 
clinical trial of the use of aspirin (325 mg), sulfinpyrazone (200 
mg), or placebo, taken singly or in several combinations, four 
times a day, to try to prevent strokes in patients with transient 
ischemic attacks. The study was carefully conducted to try to 
avoid many of the pitfalls of a multicenter study. The results 
clearly indicated that aspirin alone or in combination with 
sulfinpyrazone reduced the frequency of strokes or death in the 
study population. Sulfinpyrazone did not show similar benefit. 
The results of this study are impressive and the study will 
undoubtedly be a model for other investigations on the benefits 
of these agents in other diseases. 


David C. Dale 
Department of Medicine 
University of Washington 


Pediatric Radiology 


Diskitis: a prospective diagnostic analysis. Fisher GW, Popich 
GA, Sullivan DE, Mayfield G, Mazat BA, Patterson PH (Tripler 
Army Medical Center, Honolulu, Hawaii). Pediatrics 62:543- 
547, Oct 1978 


Seven children with proven disk space infection were seen 
over a 3-year period. Routine lumbar spine radiographs were 
negative for 3-8 weeks before the characteristic disk space 
narrowing and irregularity of the adjacent vertebral margin was 
seen. Tc 99m diphosphonate scans were positive within 7 days, 
and gallium citrate Ga 67 within 2 weeks. Back symptoms were 
present in only two cases. Hip or leg symptoms were the most 
common mode of presentation. The etiology of the disk space 
infection remains obscure. 


B. J. Wood 


Vertebral osteomyelitis in children: report of four cases. Boli- 
var R, Kohl S, Pickering LK (University of Texas Medical School 
at Houston, Houston, Texas). Pediatrics 62:549-553. Oct 1978 


Osteomyelitis of the vertebrae is unusual in children. The 
authors present four cases due to Staphylococcus aureus. 
Radiographic changes were seen in all, and the agent recovered 
from the blood in three cases, and from bone in one patient. 
Back pain was not a prominent feature. Abdominal symptoms 
were the presenting symptoms in all cases. The lower thoracic 
and lumbar spine were involved. 


B. J. Wood 


Pulmonary and hepatic echinococcosis in children. Thumler J, 
Munoz A (Department of Radiology, Exequiel Gonzalez Cortes 
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Hospital for Children, Santiago de Chile, Chile). Pediatr Radio! 
7:164-171, Sept 1978 


Hydatid disease due to Echinococcus granulosus is endemic 
in Chile, and the authors present 57 pulmonary cases and 23 
involving the liver. Hydatid cyst is the larval stage of the 
tapeworm, and occurs in man by ingestion of eggs from the 
feces of canine, or by ingestion of contaminated food or water. 
The embryos leave the human gastrointestinal tract and enter 
the portal circulation. Most are filtered out either in the liver or 
in the lung, and if not destroyed by phagocytes, develop into a 
cyst. 

Pulmonary involvement is more common than hepatic and 
presents two types: the simple closed cyst and the ruptured 
cyst. In the former, a homogeneous, dense, sharply outlined 
mass is seen in the pulmonary parenchyma. It is usually round, 
but may be oval or irregular depending on its location. As it 
grows, it may produce a pleural reaction or local atelectasis. At 
fluoroscopy, it is possible to see change in shape between 
inspiration and expiration which aids in the differential diagno- 
sis. The ruptured cyst shows first a crescent of lucency around 
the periphery due to erosion of a bronchus and dissection of air 
between the ectocyst and the endocyst. As dissection pro- 
gresses, an air-fluid level is seen. Later the membrane collapses 
and floats on the remaining fluid to produce the "water lily” 
sign. If the membrane is expelled with coughing, an empty 
cavity results. With hepatic involvement there may be a local 
prominence of the upper or lower liver margin. Calcification 
around the periphery of the cyst is the most important sign. 


B. J. Wood 


Radiologic evaluation of the thymus in juvenile myasthenia 
gravis. Thurmond AS, Brasch RC (University of California Med- 
ical Center, San Francisco, California 94143). Pediatr Radiol 7: 
136-140, Sept 1978 


Myasthenia gravis, an autoimmune disease which affects the 
acetylcholine receptors at neuromuscular junctions occurs in 
three forms. The newborn form is seen in 10%-15% of infants 
of mothers with myasthenia gravis and is transient. The juvenile 
form is progressive and occurs under the age of 21 years. It is 
rarely associated with thymoma. The adult variety begins over 
21 years of age and is associated with thymomas in 15% of 
cases. Thymectomy by some unknown mechanism frequently 
ameliorates symptoms in patients with myasthenia gravis. 

Nineteen patients with juvenile myasthenia gravis were re- 
viewed; 84% were female. Thymectomy had been performed in 
all by 24 years of age. Chest radiographs were considered 
normal in 17 patients and an anterior mediastinal mass was 
suggested in two. Lateral tomograms were done in 10 cases, 
and these were normal in eight, and suggested mass in two. 
Computed tomography, done in only one patient, was negative. 
At surgery, there were no thymomas; two showed normal 
histology, and 17 revealed hyperplasia and/or abnormal ger- 
minal centers. Due to the low incidence of thymomas in the 
juvenile variety of myasthenia gravis, the authors suggest that 
computed tomography and tomography of the mediastinum be 
reserved for cases showing abnormal plain chest films. 


B. J. Wood 


Urinary tract infection in high-risk newborn infants. Maherzi M, 
Guignard JP, Torrado A (Department of Pediatrics, Centre 
Hospitalier Universitaire Vaudois, Lausanne, Switzerland). Pe- 
diatrics 62:521-523, Oct 1978 


The prevalence of neonatal urinary tract infection was studied 
in 1,762 high risk neonates. Symptomatic bacteriuria was found 
in 1.9% and asymptomatic bacteriuria in 0.5%. Male preponder- 
ance was 5:1. Clinical manifestations were extremely variable: 
vomiting, weight loss, and diarrhea being the prominent symp- 
toms. Bacteremia was associated with urinary tract infection in 
six infants. The organisms identified in the urine obtained by 
suprapubic aspiration were Escherichia coli, Klebsiella, and 
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Proieus. A mixed infection was found in four patients. Roent- 
genographic examination of the urinary tract showed abnormal- 
ities in 44% of the symptomatic patients. It is concluded that 
symptomatic high risk newborn infants should be screened for 
bac:eriuria, and that radiologic investigations be performed in 
those with proven infection. 


Author Abstract 


Neonatal osteomyelitis. Fox L, Sprunt K (Department of Peci- 
atrics, College of Physicians and Surgeons, Columbia Univer- 
sity, New York, New York). Pediatrics 62:535-542, Oct 1978 


The author has reviewed 45 cases of osteomyelitis occurring 
in infants within the first 10 weeks of life. The majority had 
clirical evidence of osteomyelitis by 2 weeks of age; 39 had 
some asscciated abnormality in the pregnancy, delivery, or in 
ear y postnatal life. Multiple sites of osteomyelitis were seen in 
47%, with long bone involvement being mos: common. Septic 
arthritis was commonly associated with infection of the long 
bones. Facial bone involvement was seen in 10 cases. The 
mode of onset in most infants was relatively mild such as 
swelling or decreased movement of an extremity. A recent shift 
in causative organism was seen with staphycoccus being the 
agent isolated in 24 of 25 cases before 1965 but present in only 
five of 1€ organisms since 1965. Streptococci were isolated in 
nine of the later cases. 


B. J. Wood 


Computed tomography and ultrasound in the diagnosis and 
management of neuroblastoma. Berger PE, Kuhn JP, Mun- 
schauer RW (Children's Hospital of Buffalo, New York). Radiol- 
og" 128:563-667, Sept 1978 


Gray-scale ultrasound and computed tomography were found 
to 5e diagnostically and clinically valuable in the study of 13 of 
17 children with neuroblastoma. Use of ultrasound and com- 
pu ed tomography: (a) resulted in diagnoses not possible with 
conventional techniques, such as plain radiographs and excre- 
tory urograms; (b) defined more clearly the normal and patho- 
locic anatomy in a three-dimensional perspective; (c) was an aid 
in »valuating extra-abdominal manifestations; and (d) permitted 
fol ow-up after surgery, radiation, and chemctherapy. 


Author Abstract 


Congenital rectal stenosis: a sign of a presacral pathologic 
condition. Malangoni MA, Grosfeld JL, Ballantine TVN, Kleiman 
M (Indiana University School of Medicine, Indianapolis, Indi- 
ana). Pediatrics 62:584-587, Oct 1978 


Congenital rectal stenosis may be detected in the newborn 
during the initial physical examination. Failure of conservative 
therapy (dilatation) should alert the physician to the presence of 
an associated pathologic condition in the presacral space. 
Presacrel teratoma, anterior sacral meningocele, or bony anom- 
als may be the underlying extrinsic causes of congenital rectal 
stenosis. Prompt recognition and appropriate operative man- 
agement directed at the presacral lesion will relieve obstructive 
symptoms and minimize morbidity. 


Author Abstract 


Cervical metrizamide myelography by lumbar puncture. Sty 
JF, Babbitt DP (Milwaukee Children's Hospital, Milwaukee, 
W sconsin). Pediatr Radiol 7 : 133-135, Sept 1978 


in eigh: children with suspected cervical pathology, metriza- 
mede introduced through the lumbar route produced good to 
excellent visualization of the cervical region. The examination 
was done with intramuscular sedation. The added safety of the 
lumbar rcute was emphasized. 


B. J. Wood 


Book Reviews 


The Radiology of Skeletal Disorders, 2d ed. By Ronald O. Murray and Harold G. Jacobson. Edinburgh: Churchill 


Livingstone, 2,036 pp. in 4 volumes, 1977. $195 


Two acknowledged authorities in bone radiology have written 
a monumental atlas, The Radiology of Skeletal Disorders. For 
reference purposes the second edition of Murray and Jacob- 
son's text should be present in radiology departmental libraries. 

This four volume edition is more than just a reference. By 
means of a unique organization, the understanding of bone 
radiology is enhanced. By grouping a series of related cases 
into a quiz format the learning process is not only enlivened, 
but is facilitated. In particular a set of different anatomic, 
pathologic, and radiologic appearances can be simultaneously 
assessed. In the ensuing discussion the authors improve overall 
comprehension by utilizing the set of case examples to compare 
and contrast. This format also allows progression from simple 
to more difficult problem cases. Admittedly, not everyone will 
be attracted to this format. 

Those familiar with the first edition will appreciate that this 
new edition has nearly double the information content. Further- 
more, some specific additions such as sections on arthrogra- 
phy, myelography, and isotope bone scanning now make this 
new edition a comprehensive bone imaging text. 

Another helpful added feature is the separate, small Volume 


IV that contains a reprinting of the Appendix and the Index. The 
Appendix is an extensive series of lists and tables that summa- 
rizes key features of many aspects of bone radiology. The 
addition of this separate volume improves utilization of the book 
as a reference text, particularly in the retrieval and correlation 
of information located in diverse sections of the book. In 
practice this is quite a workable arrangement. 

The quality of radiographic reproductions is adequate, espe- 
cially considering the many cases retrieved from film archives 
across the world. In some instances it is disappointing to be 
unable to distinguish on the reproductions some subtle detail 
that apparently was present on the original radiograph. This is 
especially noticeable when participating in the quiz format that 
challenges the observer to carefully scrutinize the images. 

Despite an inflationary price tag, this new edition represents 
a bargain for those interested in bone radiology whatever their 
level of expertise or particular discipline. 

Curtis Northrop 
University of Washington 
Seattle, Washington 98195 


Radiology of the Skull and Brain: Anatomy and Pathology, vol. 3. Edited by T. H. Newton and D. G. Potts. St. Louis: 


Mosby, 434 pp., 1977. $47.50 


This latest addition to the series contains nine chapters with 
contributions from 16 of the world's leading neuroscientists. 
Much of the information contained in this book is not readily 
available in standard textbooks of neuropathology. The editors 
state at the outset that they believe an emphasis on anatomy 
and pathology which are the foundations of neuroradiology will 
hopefully be of value in the years ahead especially as the 
present diagnostic techniques are refined and new ones such 
as CT are developed. There are relatively new radiographs in 
this volume and indeed the information content transcends 
specific imaging techniques. 

The first chapter by Leon Kier is a phylogenetic and ontoge- 
netic study of the cerebral ventricles. The material, though 
fascinating, is not directly applicable to the everyday practice of 
neuroradiology. 

The chapter devoted to cerebrospinal fluid (by Gordon Potts 
and Daniel Gomez) examines mechanisms of formation and 
absorption as well as factors that cause ventricular enlarge- 
ment. 

Topographic anatomy of the brain is superbly detailed in a 
chapter by Charles Strother and Georges Salamon. 

There are three chapters on pathology: congenital anomalies 


(Samuel Ludwin and Nathan Malamud); intracranial tumors 
(Charles Wilson, John Moossy, Edwin Boldrey, and Nathan 
Malamud); and of cranial cerebral injuries (Richard Linden- 
berg). 

The next chapter by Ellsworth Alvord and Cheng-Mei Shaw is 
a very scholarly dissertation on the infectious, allergic, and 
demyelinating diseases of the central nervous system. The last 
two chapters deal with pathology of cerebral vascular insuffi- 
ciency (Helga Einsiedel-Lechtape and Paul Kleihues) and pa- 
thology of hydrocephalous and brain atrophy (Charles Hughes 
and Mokhtar Gado). 

The illustrations are of excellent quality. The beginning of 
each chapter has an outline which is followed very well through- 
out the text. The end of each chapter contains an excellent 
bibliography. 

This book is a must for anyone interested in the neurosci- 
ences and is recommended as an addition to every major 
library. The editors are once again to be congratulated for 
assembling another valuable volume in their series. 

Lawrence Cromwell 
University of Washington Hospital 
Seattle, Washington 98195 


Cerebral Computed Tomography. A Text-Atlas. By Leon A. Weisberg, Charles Nice, and Myron Katz. Philadelphia: 


Saunders, 337 pp., 1978. $22.50 


The initial published studies of CT emphasized technical 
aspects, including description of the apparatus, physical prin- 
ciples of operation and image reconstruction, computer sys- 
tems specific normal brain tissue sections, and abnormal scan 
findings in pathologic conditions. These early studies investi- 
gated diagnostic accuracy in many specific pathologic condi- 
tions. This book was conceived and developed to serve as an 
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introduction to CT scanning in evaluating neurologic disorders 
as well as to place CT scanning in the appropriate diagnostic 
perspective relative to other currently available diagnostic stud- 
ies (both invasive and noninvasive). As such, it is directed 
towards the neurologist, neurosurgeon, psychiatrist, internist, 
pediatrician, and other physicians who will be ordering this 
study. 


0361-803X/79/1323-0514 $0.00 
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Part one provides an overview of CT scanning and briefly 
reviews techniques of image reconstruction, normal anatomy, 
performance, and interpretation of CT scans. It lists directions 
for use of contrast infusion stating it should not be considered 
as a "routine" procedure. | do not agree with this. We use 
contrast infusion as a routine procedure except within the first 
week of trauma. We have found it rewarding as well as easier 
and less confusing for the technical staff. Likewise, a review of 
the authors’ criteria leaves very few "noncontrast cases." 

Part two deals with the evaluation of specific neurologic 
symptoms and signs. It consists of multiple chapters with the 
headings: Neurological Deficit of Rapid Onset; Progressive 
Neurological Deficit; Studies in Patients with Suspected Meta- 
static Disease; Juxtasellar Region (Visual, Endocrine or Radio- 
graphic Abnormalities); Increased Intracranial Pressure; Pro- 
gressive Mental Deterioration and Impaired Consciousness; 
Dizziness and Hearing Impairment; Intracranial Inflammatory 
Diseases: Head Trauma; Gait and Movement Disorders; Head- 
ache: Seizure Disorders and Correlation with Specific EEG 
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Pattern: Visual Symptoms; Calcifications; Children with Increas- 
ing Head Circumference; and ending with CT Evaluation of 
Various Trsatment Modalities. 

The book throughout each chapter discusses the potential 
yietd and accuracy of CT as compared to other diagnostic 
procedures as well as its appropriate role in specific clinical 
situations and in the broad field of diagnostic evaluation. It is 
caled a text-atlas, and is more of a text than an atlas. | found 
this book very well organized, well written, and easy to read. 
The illustrations. for the most part, are good (many, however, 
may be difficult to understand for those inexperienced in inter- 
preting CT scans). It was primarily written for the nonradiologist 
anc. as such, is excellent. | feel, because of its clinical ap- 
prcach, style and organization, it is a valuable addition to the 
radio!ogist's library. 

Melvyn L. Weiner 
949 Central Avenue 
Woodmere, New York 11598 


Human Brainstem Vessels. By Henri M. Duvernoy. (Translatec by M. L. Clay.) New York: Springer-Verlag, 188 pp., 


1978, $128 


This book is an extensively-illustrated description of the 
small-vessel anatomy of the human brainstem. Some 150 fresh 
cadaver specimens were injected, dissected, and the superficial 
vessel dissections were photographed. Ten brainstems were 
studied in thick section and a description of the internal brain- 
stem vasculature was formulated. Forty-three brainstems were 
thin-sectioned, and the capillary networks illustrated. 

The book is organized into two parts. The text and references 
occupy 29 pages. There are 148 pages of illustrations and a 
brief index. The illustrations are highlighted by 13 color draw- 
ings which summarize the information contained in the photo- 
graphs of the sections. Large color fold-out drawings of anterior 
and posterior views of the vessels of the brainstem complete 


the work. 

The quality of the illustrations is excellent. The photographs 
of superficial vessel dissections are magnified, allowing easy 
identification of small branches, and each is accompanied by a 
line drawing for orientation. 

7his could be a source book for neuroradiologists interested 
in nigh-magnification angiography of the brainstem. The sec- 
tiom on the capillary network (100 pages) will be of little use to 
raGiologists. Unfortunately, the excessive cost of the volume 
wil probably limit its distribution to university research libraries. 

Frank W. Farrell, Jr. 
Forsyth Memorial Hospital 
Winston-Salem, North Carolina 27104 


Modern Concepts in Brain Tumor Therapy: Laboratory and C inical Investigations. NCI Monography 46. Edited by 
Audrey E. Evans. Washington DC: U.S. Government Printing Office, 250 pp., 1977. $8 


As described in the title, this National Cancer Institute mono- 
graph is a collection of the laboratory and clinical investigations 
presented at the National Cancer Institute-sponsored Brain 
Tumor Conference held in Atlanta, Georgia, in February 1976. 
The volume is well organized and the illustrations are generally 
of high quality. The format is a collection of relevant scientific 
papers with discussions by the conference participants. Sub- 
jects include animal tumor modeling, tumor nomenclature, 
methods of diagnosis, effects of various treatment regimes on 
normal brain tissue, and treatment results and recommenda- 
tions for various brain tumors. A review of ongoing clinical trials 
is also presented. 

The first section, which deals with animal tumor models of 
brain tumors, presents a well-selected overview of this subject. 
The advantages and disadvantages of various animal tumor 
models are discussed. A particularly interesting paper is on the 
therapeutic implications of brain tumor cell kinetics. 


-he second section is devoted to the diagnostic workup and 
eveluation of patients with brain tumors. Conventional methods 
such as C7 scanning, nuclear scanning, and cerebrospinal fluid 
eveluation. as well as experimental diagnostic tools such as 
cerebrosp nal fluid sterols, polyamines, astrocytin, and malig- 
nin are evaluated. 

The third section discusses various treatment methods in- 
cluding surgery, radiation therapy, and chemotherapy as well 
as prognostic indicators and criteria of response. The last 
section outlines the various ongoing research by various coop- 
eretive grcups. 

This monograph should serve as a valuable reference for 
both physicians and laboratory researchers interested in current 
directions in brain tumor research. 

Thomas W. Griffin 
University of Washington Hospital 
Seattle, Washington 98195 


Pediatric Radiology. Edited by Jack G. Rabinowitz. Philadelphia: Lippincott, 513 pp., 1978. $50 


This book is of moderate length, well illustrated, and covers 
diseases of both the infant and young child. Six of our residents 
who were rotating through pediatric radiology read and enjoyed 
it. One senior resident, Joel Swartz, read the entire book twice 
and commented, "The original organization on the basis of 


gamuts was very appealing. There is a substantial amount of 
clirical information in the discussion segments. | have read no 
book which 'reads' as easily. A few major topics (congenital hip 
dis ocation, congenital foot deformity, slipped capital femoral 
epiphysis, juvenile rheumatoid arthritis) were not given appro- 
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priate discussion, probably because they did not fit under any 
particular gamut.” Probably the most appealing aspect of the 
book for our residents has been its organization. For each 
radiographic sign, a list of differential diagnoses is given, and 
this is followed by a discussion of each possible diagnosis. The 
list of differential diagnoses is often surprisingly complete; for 
example, in the section on narrowed bowel, tuberculous enter- 
itis, Salmonella colitis, and hemolytic-uremic colitis are listed 
and illustrated. In the discussion of gamuts, the embryology 
and pathophysiology of disease states and potential benefits of 
angiography and ultrasonography are mentioned. Surgical 
specimens are illustrated along with preoperative radiographs 
in some instances. Computed tomograms and ultrasonograms 
are not illustrated. 

There are certain rather categorical statements which are of 
questionable validity. For example: "Ganglioneuroma usually 
occurs in the posterior mediastinum, just as neuroblastoma” 
(page 30); "The association of meconium ileus with cystic 
fibrosis is almost 100 percent..." (page 65); “‘Meconium plug 
syndrome is due to a basic functional disturbance of the colon 
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that causes excessive water resorption . . . " (page 72); "Instal- 
lation of a few drops of contrast material into the esophagus 
adequately defines the level of the atresia. However, this proce- 
dure is not necessary . . . " (page 202); "The detection of a right 
aortic arch on the chest radiograph frequently indicates the 
existence of a vascular ring" (page 209); "The most common 
pulmonary disease in children with kyphosis is cystic fibrosis" 
(page 324). 

So what is the place for this book in radiology residency? It 
will be a very popular book among radiology residents because 
of its outstanding organization and excellent illustrations. A few 
of the statements may have to be taken with a "grain of salt”. 
Practicing general radiologists should find the gamuts for 
roentgen signs helpful. Pediatric radiologists will probably not 
benefit much from reading this book themselves. 

Lawrence R. Kuhns 

R. Hernandez 

University of Michigan Medical Center 
Ann Arbor, Michigan 48109 


Gynecologic Oncology. By Larry McGowan. New York: Appleton-Century-Crofts, 435 pp., 1978. $35 


This is the third new book on the subject of gynecologic 
oncology to appear within 4 years. Gynecologic oncology has 
become a distinct subspecialty, separate from traditional gyne- 
cology and, in the process, the field has become increasingly 
complex. The stated purpose of Dr. McGowan's volume is to 
create a text of "sufficient scope to meet the needs of medical 
students, residents and fellows in gynecology, practicing obste- 
tricians and gynecologists, physicians in closely allied fields, 
and gynecologic oncologists”. This ambitious effort has been 
achieved in a general sense, but in an effort to encompass all 
things, certain areas have necessarily suffered by abbreviation. 

The material is contained in 25 chapters and reflects contri- 
butions from 20 different authors, each well recognized in his 
particular field. The book is particularly well illustrated and in 
many of the summary chapters, such as that on gynecologic 
chemotherapy, the diagrams and outlines well supplement the 
text. 

The book will serve as an excellent resource text for basic 
information in gynecologic cancer chemotherapy, radiation 
physics, and tumor immunology. Moreover, it is a very satisfac- 
tory compendium of current and standard approaches to the 
various gynecologic cancers. In succeeding chapters, each type 
of malignancy is approached in a methodical fashion by the 
different authors and for the major cancers of the genital tract, 
a separate chapter on radiation therapy has been appended. 
While acknowledging the excellent material on radiation ther- 
apy, this has often created a fragmented approach to the 
disease in question, and is particularly true in the section on 
vulvar carcinoma. Such criticism is probably unavoidable in the 


multiple author approach employed. 

If only one criticism were allowed, it might be that the authors 
were unduly conservative and preferred to stay safely within 
established dogmas and conventional approaches. Many of the 
more challenging problems in gynecologic oncology are ap- 
proached rather hesitantly. Except in the very excellent section 
on pathology, there is little reference to borderline tumors of 
the ovary. The problem of gestational trophoblastic disease 
resistant to established chemotherapy is avoided. The relation- 
ship of exogenous estrogens and endometrial cancer is treated 
rather casually. Some of the chapters with provocative titles fall 
short of the mark in substance. The final chapter, dealing with 
The Dying Gynecologic Cancer Patient and Society" was a bit 
disappointing in the coverage of an important area often ne- 
glected in our literature. 

Invariably, no book can promise all things to all readers. This 
book is an excellent resource text for the student. resident, and 
practicing physician. It offers few exciting or innovative sugges- 
tions and little speculation on the newer thoughts in gyneco- 
logic oncology. In the balance, however, it emerges as a 
comprehensive volume meeting many needs and containing a 
great deal of accurate information. It should certainly be in the 
library of those involved in the practice of gynecologic oncol- 
ogy. 

David C. Figge 

Department of Obstetrics and Gynecology 
University of Washington Hospital 

Seattle, Washington 98195 


Radiographic Positioning and Related Anatomy, 2d ed. By Isadore Meschan. Philadelphia: Saunders, 590 pp., 1978. 


$21.75 


The first edition of this book was published in 1968 as a 
companion volume to the Atlas of Normal Radiographic Anat- 
omy. The present edition is considerably larger than the first 
and its content has been taken from two much larger compan- 
ion volumes which are much more detailed. This smaller volume 
has been designed for “the average radiographer, technologist, 
or even medical student”. 

Compared with the first edition, this new volume includes 


many new positions and more specific directions addressed to 
the technologist. It also includes a smattering of computed 
radiology, angiography, and basic anatomy. 

The diagrams and photographic illustrations are generally of 
good quality. The computed tomographic reproductions do not 
show the detail that one can achieve with more recent equip- 
ment. A glossary of medical terms pertinent to radiology is 
included. 
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The book achieves its purpose in providing the average 
technologist with somewhat detailed instructions in radio- 
graphic positioning and providing the technologist with an 
overview of some of the newer techniques in radiology. The 
more experienced technolcgist or technician specialist would 
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mest likely refer to the considerably larger and more detailed 
companion volumes. 

Arthur Lieber 

University of Kentucky Medical Center 

Lexington, Kentucky 40506 


Atlas of Radiologic Anatomy. By Lothar Wicke. Baltimore: Urben and Schwarzenberg, 234 pp., 1978. $15 


The author has apparently worked with care and good intent 
to produce a volume to "afford the student an opportunity to 
check and expand his knowledge of the anatomic details that 
are observable by radiology". The result is a collection of 118 
positive mode radiographs matched on the opposite page with 
a labeled line drawing of the radiograph. 

Unfortunately the author has failed in several ways to achieve 
the desired results. The radiologic anatomy demonstrated, runs 
the gamut from spine to extremity to cerebral angiography and 
even fetography. No one area is, however, really covered in any 
depth. The terminology used is the Wiesbaden anatomic no- 
menclature adopted in 1965. Such terms may be well known in 
Europe but are not in common usage in North America. (The 
gallbladder, for example, is called the vesical felleae.) Finally, 
the illustrations are in the positive mode, by the author's choice, 


to 'maximize picture quality and detail" even though it is 
acknowlecged that this is not the common way of presenting x- 
rays. Bnfortunately, the reproductions are of poor quality and 
carnot compare with those commonly seen in radiology texts 
or ournais in this country and thus do not serve the intended 
pumose. 

Overal!, | do not feel there is a need for this atlas in our 
medical school libraries, anatomy departments, or radiology 
res dency programs. There are many far superior radiologic- 
anetomy texts already available. 

Gerald A. L. Irwin 

Yale University School of Medicine 
Norwalk Hospital 

Norwalk, Connecticut 08556 
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Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


A Radiographic Index, 6th ed. By M. Goldman, D. Cope. 
Chicago: Year Book Medical Publishers, 98 pp., 1978. $8.95 
Radiobiological Research and Radiotherapy. Proceedings of a 
Symposium, Vienna, 22-26 November 1976. Vol I—Fractiona- 
tion of doses — radiomodifiers — hyperthermia — combined radio 
and chemotherapy. Vol II — Effects of High-LET radiation — cel- 
lular models — radiobiological effects in vivo—late effects. Vi- 
enna: International Atomic Energy Agency, 457 pp.. 304 pp., 
respectively, 1977. $34 and $23, respectively (available U.S. 
from UNIPUB, Box 433. Murray Hill Station, New York. NY 
10016) 

Health Implications of Nuclear Power Production. Report on a 
Working Group, Brussels, 1-5 December 1975. Copenhagen: 
WHO Regional Office for Europe, 75 pp., 1978. $4 (available 
U.S. from WHO Publications Centre, 49 Sheridan Ave.. Albany, 
NY 12210; ISBN 92 9020 103 7) 

Handbook of Chemistry and Physics, 59th ed. Edited by R. C. 
Weast, West Palm Beach, Fla.: CRC Press, 2,512 pp., 1978. 
$459 

Telescreen and Radiographic Examination of Urinary Trans- 
port (in English). By E. Hajós. Budapest: Akadémiai Kiadó, 115 
pp., 1978. $10.50 

Radioimmunoassay and Related Procedures in Medicine 
1977, vol | and vol II. Proceedings of a Symposium, Berlin. 31 
October-4 November 1977. Vienna: International Atomic Energy 
Agency, 539 pp., 541 pp., respectively, 1978. vol |, $43: vol Il. 
$40 (available U.S. from UNIPUB. Box 433, Murray Hill Station, 
New York, NY 10016) 

Textbook of Nuclear Medicine: Basic Science. Edited by A. F. 
Goncalves Rocha, J. C. Harbert. Philadelphia: Lea & Febiger, 
412 pp., 1978. $27.50 

Experimental Radiological Health Physics. By D. A. Gollnick. 
New York: Pergamon Press, 257 pp.. 1978. $9.75 (soft cover); 
$20 (hard cover) 

Introduction to Clinical Radiology: A Correlative Approach to 
Diagnostic Imaging. By R. H. Daffner. St. Louis: Mosby, 410 
pp., 1978. $14.95 

The Radiobiology of Human Cancer Radiotherapy, 2d ed. By J. 
R. Andrews. Baltimore: University Park Press, 591 pp., 1978. 
$39.50 

Noninvasive Cardiovascular Diagnosis: Current Concepts. Ed- 
ited by E. B. Diethrich. Baltimore: University Park Press, 524 
pp., 1978. $39.50 

Reflux and Renal Scarring. By P. G. Ransley, R. A. Risdon. 
London: British Journal of Radiology, supplement 14, 35 pp., 
1978. £3.60 

Radiologic Management of the Massively Traumatized Pa- 
tient. Edited by R. J. Ayella. Baltimore: Williams & Wilkins, 312 
pp., 1978. $50 

Introduction to the Physics of Diagnostic Radiology, 2d ed. By 
E. E. Christensen, T. S. Curry, Ill, J. E. Dowdey. Philadelphia: 
Lea & Febiger, 428 pp., 1978. $18 

Radiobiology for the Radiologist, 2d ed. By E. J. Hall. Hagers- 
town, Md.: Harper & Row, 460 pp., 1978. $25 

Radiology of the Skull and Brain, vol. 4. Ventricles and Cis- 
terns. Edited by T. H. Newton, D. G. Potts, St. Louis: Mosby, 


pages 3223-3834, 1978. $59.50 

Atlas of Roentgenographic Measurement, 4th ed. By L. B. 
Lusted, T. E. Keats. Chicago: Year Book Medical Publishers, 
354 pp., 1978. $39.85 

The Cranium of the Newborn Infant. An Atlas of Tomography 
and Anatomical Features. By R. H. Pierce, M. W. Mainen. J. F. 
Bosma. Bethesda: U.S. Department of Health, Education and 
Welfare (no. NIH 78-788), 148 pp., 1978. $13.25 (Available, U.S. 
Government Printing Office) 

Textbook of Diagnostic Ultrasonography. By S. L. Hagen-An- 
sert. St. Louis: Mosby, 493 pp., 1978. $44.50 

Anatomical Exercises in Computerized Tomography Body 
Scanning. By F. C. Shipps. Springfield, IIl.: Thomas. 67 pp.. 
1978. $22.75 

Atlas of Abdominal Ultrasonography in Children. By G. F. 
Gates. New York: Churchill Livingstone, 283 pp., 1978. $27.50 
Roentgenology of Fractures and Dislocations. A Seminars in 
Roentgenology reprint. Edited by B. Felson. New York: Grune 
& Stratton, 179 pp., 1978. 

Acetabular Dysplasia. Skeletal Dysplasia in Childhood. Pro- 
gress in Orthopaedic Surgery, vol. 2. Edited by U. H. Weil. 
Berlin: Springer-Verlag, 199 pp., 1978. $20 

The Radiology of Acute Cervical Spine Trauma. By J. H. Harris. 
Jr., Baltimore: Williams & Wilkins, 136 pp., 1978. $18.95 
Clinical Sialography. By G. B. Manashil. Springfield, III.: 
Thomas, 99 pp., 1978. $16.75 

Real Time Ophthalmic Ultrasonography. By S. N. Hassani. New 
York: Springer-Verlag, 214 pp., 1978. $34.50 

L'Angiographie Digestive. Chez L'Adulte et L'Enfant (in 
French). By D. Doyon, A. Roche. P. Chaumont. Pairs: Masson. 
204 pp., 1978. 192 F 

Radiculosaccography with Water-soluble Contrast Media. By 
P. Capesius. E. Babin, Berlin: Springer-Verlag, 166 pp.. 1978. 
$49 

Asbestos Related Disease. Edited by L. Preger. New York: 
Grune & Stratton, 271 pp., 1978. $24 

A Study Guide for Radiologic Technologists. By J. P. Baron. 
Springfield, IIl.: Thomas, 540 pp.. 1978. $17.50 

Clinical and Experimental Applications of Krypton 81 m. Edited 
by P. J. Lavender. London: British Journal of Radiology, special 
report no. 15, 193 pp., 1978. £12 

MGH Textbook of Emergency Medicine. Edited by E. W. Wil- 
kins, Jr. Baltimore: Williams & Wilkins, 829 pp., 1978. $59.95 
Undergraduate Medical Education and the Elective System. 
Experience with the Duke Curriculum, 1966-1975. Edited by J. 
F. Gifford, Jr. Durham, N.C.: Duke University Press, 243 pp., 
1978. 

Policy Implications of the Computed Tomography (CT) Scan- 
ner. Office of Technology Assessment. DC: U.S. Government 
Printing Office, 195 pp., 1978. $4 

Renaissance of Interstitial Brachytherapy. Frontiers of Radia- 
tion Therapy and Oncology, vol. 12. 12th Annual San Francisco 
Cancer Symposium, March 4-5, 1977. Edited by J. M. Vaeth. 
Basel: Karger, 178 pp., 1978. $64.25 

The Image and the Reality. A Case-Study of the Impacts of 
Medical Technology. By B. Stocking, S. L. Morrison. Oxford: 
Oxford University Press, 80 pp., 1978. $7.95 

Basic Science of Nuclear Medicine. By R. P. Parker, P.H.S. 
Smith, D. M. Taylor. Edinburgh: Churchill Livingstone, 374 pp., 
1978. $19.50 


News 





Irish-American Radiology Symposium 


An Irish-American Radiology Symposium, covering recent 
advances in the field including computed tomography and 
ultrasound, will be Sept. 15-21 in Killarney, Ireland. The course 
is sponsored by the University of Connecticut Health Center and 
the Faculty of Radiologists, Ireland. 

Guest faculty will include: B. Felson, A Lalli, E. Mcllrath, J. G. 
McNulty, R. O. Murray, R. Taylor and J. P. Whalen. Participating 
University of Connecticut faculty will include: D. B. Crawford, 
F. U. Conard, G. R. Ramsby, R. Spencer and T. J. Spackman. 

Further information is available from: Dr. D. B. Crawford, 
Department of Radiology, University of Connecticut Health 
Center, Farmington, CT 06032. 


Beth Israel Courses 


Beth Israel Medical Center in New York City will host three 
courses during March and April. Recent Advances in Diagnostic 
Modalities and Therapy for Breast Cancer will be March 14 
while Controversy in Diabetes Mellitus is slated for March 20. 
On April! 27, Rehabilitation in Arthritis and Related Disorders 
will be presented. 

The course on diagnostic modalities and breast cancer ther- 
apy is cosponsored by the American Cancer Society and will 
feature a discussion of the basics of mammography and xero- 
radiography, basics of thermography, breast cancer screening, 
conservative versus radical surgery, and psychiatric aspects. 
The respective roles of radiation therapy, chemotherapy, and 
immunotherapy will be discussed. Dr. L. Venet is program 
chairman. 

Controversy in Diabetes Mellitus will review several of the 
problems faced by physicians dealing with the condition. Each 
will be discussed by a protagonist and an antagonist. Discus- 
sion will focus on glucagon and its importance in diabetic keto- 
acidosis; preventable microvascular complications; and insulin 
receptors and juvenile and adult onset diabetes. Dr. G. J. 
Friedman is program chairman. 

The course, Rehabilitation in Arthritis and Related Disorders, 
will present the clinical aspects and recent immunologic devel- 
opments in rheumatoid arthritis and the sero-negative arthri- 
tides. Indication, techniques, and results of the surgical man- 
agement of the arthritic lower limb will be discussed, including 
the most recent experience with knee, ankle, and toe placement 
of joints and supporting structures. 


For information on these courses, contact: B. R. Lawrence, 
Post-Graduate Education Office, Beth Israel Medical Center, 10 


Nathan D. Perlman Place, New York, NY 10003; telephone (212) 
420-2000. 


Diagnostic Ultrasound Courses 


A series of 2-week courses in diagnostic ultrasound have 
been announced by the Health Sciences Center in Winnipeg, 
Manitoba. Courses will be given in September and November, 
1979, and January, March, and June, 1980. Each is designed to 
provide a basic introduction to all aspects of diagnostic ultra- 
sound, and will consist of formal lectures, film reading sessions, 
teaching files, video tapes, and clinical practice. A total of 68 hr 
of continuing education credit is available. Tuition is $600; 
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enrollment is limited to 15 participants per program. For infor- 
mation, contact: Dr. E. A. Lyons, Section of Diagnostic Ultra- 
sound, 700 William Ave., Winnipeg, Manitoba, Canada R3E 
OZ3; telephone (204) 787-3701. 


Update on Ultrasonography 


Update on Ultrasonography, a course for radiologists, son- 
og aphers, and other interested medical personnel will be April 
7 enc 8 in New Haven, Connecticut. Sponsor is the Section of 
Diegnostic Ultrasound of Yale-New Haven Hospital. Proceeds 
wil go to the Hospice Home Care program for terminally ill 
pa'ients. 

The program will include recent advances in abdominal, 
pe vic, and obstetrical scanning, current developments in phys- 
ice and instrumentation including real time and Doppler as well 
as scanning of the chest, breast, prostate, and other superficial 
organs. Sessions will be given on advanced scanning tech- 
niques. Emphasis will be "what's new in ultrasound”. 

There are no prerequisites. Tuition is $150; $75 for sonogra- 
phers and residents. For further information and registration 
forms contact: Dr. K. J. W. Taylor, Section of Diagnostic 
Ulresound, Department of Diagnostic Radiology, Yale-New 
Heven Hospital, 789 Howard Ave., New Haven, CT 06504; 
telephone (203) 436-0683. 


New Orleans Spring Roentgen Conference 


The New Orleans Radiology Society will host its seventh 
arnual Spring Roentgen Conference, April 19-21. April 19 will 
be devcted to thoracic imaging including nuclear techniques, 
C7, and special procedures, while general diagnostic radiology 
is the top:c for the following days. 

Guest faculty will be: P. L. Cooperberg, Vancouver (Canada) 
General Hospital, ultrasound; D. Resnick, Veterans Administra- 
ticn Hospital, San Diego, bone and joint; J. F. Wiot, University 
of Cincinnati Medical Center, gastrointestinal; T. H. Newton, 
University of California, San Francisco, neuroradiology; W. E. 
Bercon. Columbia-Presbyterian Hospital, New York City, pedi- 
atric; and B. G. Brogdon, University of South Alabama Medical 
Center, Mobile, American College of Radiology activities. Guest 
faculty presenting the thoracic program wil! include: A. Gotts- 
chalk, Yale, nuclear imaging; S. S. Sagel, Mallinckrodt Institute, 
St. Louis, computed tomography; and E. R. Heitzman, State 
University of New York, Syracuse, chest. 

Registration fee is $195; $110 for residents. The program 
maets the criteria for 20 hr AMA Category | credit. Information is 
available from Dr. A. M. Landry, New Orleans Radiology Society, 
PO Box 19024, New Orleans, LA 70179. 


Physics of Radiology and Nuclear Medicine 


A refresher course for radiology residents in the Physics of 
Rad ology and Nuclear Medicine will be May 7-10 in New York 
Cty. Sponsor is the Beth Israel Medical Center. The course is 
intended to prepare residents for the American Board of Radiol- 
ogy examination. For information, contact: B. Lawrence, Medi- 
cal Education Office, Beth Israel Medical Center, 10 Nathan D. 
Perlman Place, New York, NY 10003; phone (212) 420-2000. 
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Gastrointestinal Refresher Course 


The Society of Gastro-Intestinal Radiologists will present its 
annual refresher course and scientific program, Oct. 11-14 in 
Williamsburg, Virginia. Additional information is available from 
Dr. M. Donner, Dept. of Radiology, Johns Hopkins Hospital, 601 
North Broadway, Baltimore, MD 21205. 


March Nuclear Medicine Meeting 


The Greater New York Chapter of the Society of Nuclear 
Medicine will host a spring meeting on March 24 in Atlantic 
City, N.J. The day-long program will feature a number of topics 
including: Bone imaging in staging malignant disease; bone 
imaging of benign disease; the nitty-gritty of gallium imaging — 
equipment, methodology, and normal variants; new clinical 
applications of gallium imaging; fool the experts—a gallium 
sandbag session; and submitted papers. For information con- 
tact Dr. G. W. Moskowitz, Division of Nuclear Medicine, Long 
Island Jewish-Hillside Medical Center. New Hyde Park, NY 
11040; phone (212) 470-2476. 


Clinical Nuclear Medicine: 1979 


The Departments of Radiology and Continuing Education of 
Harvard Medical School will present a third annual postgraduate 
course in nuclear medicine, April 4-7, in Boston. Four morning 
sessions of didactic material will address: bone imaging, prac- 
tical cardiac examinations, evaluation of comparative modali- 
ties in the study of the brain and hepatobiliary system, assess- 
ment of myocardial perfusion, right and left ventricular function, 
and acute infarct imaging. Afternoons will be devoted to work- 
shops. A total of 26 hr AMA Category I credit is available. Fee is 
$260; $175 for residents and fellows. For information contact: 
Dr. W. D. Kaplan, Program Director, Department of Radiology, 
Harvard Medical School, 25 Shattuck St., Boston, MA 02115; 
telephone (617) 732-6265. 


Update on Ultrasonography 


Update on Ultrasonography, a course for radiologists and 
sonographers will be April 7 and 8 in New Haven. Sponsors are 
the Section of Diagnostic Ultrasound and Department of Diag- 
nostic Radiology, both Yale-New Haven Hospital. Course em- 
phasis will be on "what's new in ultrasound." Tuition is $150 for 
physicians; $75 for sonographers and residents. For information 
and registration forms, write: Dr. K. J. W. Taylor, Diagnostic 
Ultrasound, Yale-New Haven Hospital, 789 Howard Ave., New 
Haven, CT 06504. 


Gastrointestinal Radiology 


A postgraduate course in gastrointestinal radiology will be 
April 5-7 at Mount Sinai Medical Center, New York City. The 
course carries 16°/4 hr AMA Category | credit. Faculty from 
Mount Sinai will be joined by the following guest faculty: S. 
Baum, T. C. Beneventano,, J. Farman, H. G. Jacobson. E. 
Kazam, W. B. Seaman, and S. C. Sommers. For information, 
contact: Director, Page and William Black Post-Graduate 
School of Medicine, Mount Sinai School of Medicine, 1 Gustave 
L. Levy Place, New York, NY 10029; phone (212) 650-6737. 


Diagnostic Course in Switzerland 


The eleventh International Diagnostic Course will be in Da- 
vos, Switzerland, April 1-7. Sponsor is the European Associa- 
tion of Radiology. The seminar is based on radiologic analyses 
of radiographs of the abdomen, including barium studies, 
nuclear medicine, computed tomography, and echocardiogra- 
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phy. Information is available from: IDKD 11, P. O. Box 2132, 
8028 Zurich, Switzerland. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 
XIII Interamerican Congress of Radiology, July-August 
1979, Quito, Ecuador (October). 
Sixth Congress of Radiation Research, May 13-19, Tokyo 
(October). 
Noninvasive Imaging in Medicine, symposium, June 6-9, 
Lund, Sweden (October). 
Conferences on Medical and Biological Engineering and 
Medical Physics, Aug. 19-24, Jerusalem (October). 
L. H. Gray Conference, Sept. 10-14, Cambridge, England 
(October). 
Asian Oceanian Congress of Radiology, Oct. 28-Nov. 3, 
Singapore (October). 
Diagnostic Ultrasound Courses, series, Philadelphia (No- 
vember). 
Abdominal Real Time Sonography Courses, June 11-15, 
July 16-20, Aug. 6-10, Dec. 9-13, 1979, Winston-Salem, N.C. 
(November). 
Fleischner Society Ninth Symposium (and course), June 11- 
13, Stockholm (November). 
Musculoskeletal Course and Cruise, April 28-May 5, Carri- 
bean (November). 
European Cardiovascular Radiology Congress, May 3-5, 
Nuremberg, West Germany (November). 
LA Bone and Joint Conference, continuing once monthly 
course, Los Angeles (November). 
Diagnostic Ultrasound Seminar, April 21 and 22, New York 
City (November). 
San Diego Postgraduate Courses, 1 and 2-week programs 
(November). mE 
American Board of Radiology, oral and written examination 
dates and locations for 1979 and 1980 (December). 
AFIP Diagnostic Radiology Seminars, series, May 7-11, 
August 27-31, November 12-16, Washington, D.C. (December). 
Canadian Radiologists Annual Meeting, June 24-28, Van- 
couver (December). 
Multidisciplinary Aspects of Brain Tumor Therapy, June 8- 
10, Lake Garda, Italy (December). 
Radiology of Bone and Chest Diseases, course, April 23-27, 
San Diego (December). 
Radiology of the Chest, course, April 2-6, Durham, North 
Carolina (December). 
Skeletal Radiology Course, May 14-18, New York City (De- 
cember). 
Spring Physics Seminar, April 23-25, Las Vegas (December). 
Nuclear Radiology Workshop, May 4 and 5, Ann Arbor, 
Michigan (December). 
Radiation Therapy Seminar, April 26-28, Gainesville, Florida 
(January). 
Symposium: Computerized Tomography of the Brain, Sept. 
20-22, Bordeaux, France (January). 
Gastrointestinal Radiology, postgraduate course, April 5-7, 
New York City (January). 

Abdominal Ultrasound and CT of the Trunk, May 24-26, 
Dallas (January). 

Diagnostic Ultrasound Training Programs, 
weekly series, New York City (January). 

National Conference on Urologic Cancer, April 4-6, Los 
Angeles (January). 


continuing 
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Diagnostic Ultrasound Workshop, weekly postgraduate ses- 
sions through December 14, Houston (January). 

Cardiac Imaging Refresher Course, April 23-26, Hilton Head, 
South Carolina (January). 

Eighth Congress, European Society of Neuroradiology, Sept. 
7 and 8, Strasbourg, France (January). 

Abdominal Radiology Course, May 14-17, Boston (Febru- 
ary). 

Practical Advances in Diagnostic Radiology and Nuclear 
Medicine, symposium, April 17-20, Baltimore (February). 

University of Pennsylvania Diagnostic Radiology Seminar, 
June 4-8, Philadelphia (February). 

Angiography: Current Methods and Basic Problems, course, 
April 19-21, Boston (February). 
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Clinical Huclear Medicine: 1979, seminar, March 30-April 1, 
Dallas (Feo-uary). 

AAPM Summer School, July 22-28, Chapel Hill, N.C. (Febru- 
ary). 

Austriana Nuclear Medicine Meeting, Sept. 11-14, Innsbruck 
(February . 

Percuter eous Biopsy and Therapeutic Vascular Occlusion, 
symposiur, May 7-9, Munich (February). 

L»c Ricl»r Lecture and Convention on Peciatric Radiology, 
May 8-10 Herzlia-on-Sea, Israel (February). 

Summer Humanities Seminars for Physicians, eight loca- 
tiors, application deadline April 16 (February). 

Symposium: Fundamentals in Technical Progress, May 11 
and 12, L &ge, Belgium (February). 
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MEDICAL SYSTEMS 


TOSHIBA 





At Toshiba, the concept has always been total 
imaging. Itis the reason the world looks to us 
for all four types of imaging systems in use 
today. 


From modular radiology and fluoroscopy 
systems, to the world's first super high resolu- 
tion large field gamma camera, six decades as 
medicine's international imaging leader goes 
into every system we make. 


Two things make Toshiba Medical Systems the 
image to look for, resolution and human 
engineering. | 

As an example, both have contributed equally 

to making Toshiba's Ultrasound Sonolayergraph 
series the finest available to modern clinica] 
medicine. 


Backing Toshiba Medical System's 60 years of 
medical imaging experience, is Toshiba 
Corporation's position as a leader in electronics 
and computer integrated systems of all types. 


This kind of technical capability enabled q 
Toshiba to incorporate the latest advances from 
a wide range of fields, to produce a new level 

of computer tomography with Toshiba's whole 
body CT scanner. 

As medicinegoes forward, you can be assured 
Toshiba Medical Systems will be there to give 
you the most useful diagnostic image you can 
get. That's because our commitment to giving 
you the finest imaging is as deep as your com- 
mitment to the good health of your patients. 


Look to us, we are your total imaging company. 
Hn 


t 


manufacturing the total gamut of imaging systems. 


? 





wu 


imate in image c.ar ty and human engineering 
adiology and Fluorosccpy, Ultrasound, Computer 
Tomography aad Nuclear Medicine. 





mu TOSHIBA 


— Toshiba Corporation, Tokyo, Japan 





A new standard of accuracy in CT imaging 
GE / KE Generation IV 








ouperior scans from stationary detectors 


PFIZER SLICE 186 PFIZER SLICE 1G 
AS&E WL a AS&E 22 
WW 106060 400 





CT scan of the abdomen. CT scan of the abdomen. 

The inferior portion of the The spinal cord and Y 
left adrenal gland is well nerve roots are well 

visualized as is the vertical demonstrated. Note the 

portion of the superior mass at the posterior 

mesenteric artery medial aspect of the 

anterior to the aorta. right kidney. 







The superb quality of 
these CT images is clearly 
visible. Here are some 
particulars of the 

design excellence 

that produced them: 








PFIZER SLICE . 16 
AS&E VIL 48 
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PFIZER 
AS&E 





CT scan of the head. There CT scan of the heed. 

Y is excellent separation of Coronal view. Cortrast 
central white and gray enhanced teatorium 
matter. The caudate demonstrated. There is a 
nucleus and basal midline posterior fossa 
ganglia are clearly seen. arachnoid cyst. Nate the 


absence of ertifac’s. 


Continuous detector calibration for ...And treedom 


the most accurate CT numbers and from artifacts 
images available... Pfizer /AS&E Generation 

i Pfizer/AS&E 0450. Generation IV. Only the x-ray BOW IGresowry CORN CH | 

| tube rotates; the full circle of photon detectors is reviews the entire scan field, 

stationary. All attenuation data are continuously not just a small portion. The 
referenced to objects of known attenuation within, and Classic irrace-degrading 
immediately outside, the patient scan field. And each circula: artifact caused by 
detector is calibrated on every scan—making possible detectcrs viswing individual 
DENSET, the precise CT number stabilization system circles within the scan field 
which eliminates even potential errors in data simply cannot occur. 0450 
acquisition. DENSET clearly provides a new Genereticn V CT images are, 
dimension in CT diagnosis—reliable, repeatable by design. free from geometric 


imaging across the entire scan field. defects. 


Superior scans from advanced technology 


More efficient detection— 
better dose utilization 

The scintillation crystal/photomultiplier 
detectors used in the Pfizer/ AS&E 0450 provide 
you and your patient with optimum dose 
utilization. Because we start with solid crystals, 
having twice the detector efficiency of com- 
parable Xenon chambers at high pressures, 
over 98% of all x-ray photons striking the crystal 
are detected and contribute to the final image. 


Less noise—better 
contrast resolution 
Of all x-ray detectors, the solid scintillation 
photomultiplier tube combination provides the 
highest signal-to-noise ratio and widest /ASRE 0450 
dynamic range. Readings are not degraded by 


noise introduced with less sensitive detectors. 


Contrast resolution and range of dose utilization The superior CT scanning 
are superior By assign, system you'll want to know 
Faster detector response— more about 


better spatial resolution 


0450 detectors are sensitive, exhibit fast 
response, and do not become saturated. These 
properties allow data to be collected continu- 
ously instead of at the rate with which the x-ray 
source can be pulsed. The results: more data, 
faster scans and superb spatial resolution. 


Full field resolution— 
image integrity 


Tiny anatomical structures (1-1.5 mm) 
varying only slightly in density are faithfully 
resolved and displayed uniformly over the entire 
scan field even at /owest dose settings. This 
ultra-high fidelity is achieved by using a 
640x512 matrix which is reconstructed from 
more than 700,000 data measurements— 
requiring no extensive "smoothing" software. 





Write us for a detailed brochure: 
Pfizer Medical Systems, Inc. 
235 East 42nd Street, New York, NY. 10017 


PFIZER MEDICAL SYSTEMS, INC. 
A subsidiary of Pfizer Inc. 
235 East 42nd Street, New York, NY 10017 
Telephone: (212) 573-2323 
PRINTED IN U.S.A. Telex: 234088 (RCA) 62422 (WUI) 420440 (ITT) 
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On the button, 
every time. 


MPX computerized 





With over 200 programmed AEC 


: d fixed time technics (on or off 
generators give you ibis available end. handle 
high quality films, virtually every patient size. From 


infant to obese adult. And any body 
part, including extremities. You'll 
get standardized film quality, from 
exam to exam, room to room. 


time after time. 


That's because Quantamatic™ tx 
technic management consistently 
provides the right settings for each 
procedure, with microprocessor 
speed and precision. 


Fast, consistent technic selection 
means more time for patient 
positioning. And elimination of 
costly retakes. With MPX, youre 
right on the bution every time. 





You can store all your technics in 
the tx memory for instant access. Just press the 


appropriate selection buttons and the microprocessor You'd expect it from GE. 
instantly calculates and displays all technic parameters. General Electric Medical Systems, Milwaukee, - 
Any setting may be overriden on command. Torento, Madrid. 


GENERAL GO ELECTRIC 








ROUTINE BARIUM 


NOT JUST WHAT YOU WANT... 
BUT EXACTLY WHAT YOU WANT! 


If you are not using an E-Z-EM Barium Enema System you are not 
using the best. 

We know that as a professional, your requirements are 
very specific. And thats why we make available barium enema 
systems in virtually any configuration you specify. Our extensive 
range of barium sulfate formulations, bags, tips, and tubing lets 
you select exactly what you need. We then combine them into the 
customized system that’s best for you. If you would like further 
details or assistance in creating your own particular "package; 
call an E-Z-EM distributor or contact us directly. 









BARIUM 


While most suppliers offer you a choice of only one barium sulfate formulation... we give 

you four distinct formulations... to fit your budgetary needs and give you greater working 

flexibility: Sol-o-Pake/" Polibar™ Powder, E-Z-Paque®and new ACB™ Whichever you 

select, you can be sure of the highest quality radiographs...because they're all from E-Z-EM. 
All E-Z-EM Barium systems offer density versatility from the lightest (12% w/w) for see 

through effect to 60% w/w for single stage air contrast 
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BAGS 


There's one to meet every preference ...all made of durable, non-crack, heavyweight 
vinyl Our selection includes snap cap models ..1 and 2- piece rigid spout. .. retrograde 
&ll...double tie wrap...and others, each crafted to our highest standards, and every 


enema bag is completely inspected to assure compliance with our rigorous quality 
control standards. 


TIPS 


Perhaps the largest selection anywhere. 
Choose from flexible tips... Miller air tips 
for double contrast, with and without cuffs... 
colostomy air contrast tips. ..pediatric tips 
and over 30 other specialized designs 

that make your work easier. 





TUBING 


We use only the finest grade of flexible 
vinyl...to be a perfect component of 
any E-Z-EM barium enema system you 
create. Available in either standard 
Ae” lumen, %" XL, and 2" Super XL. 





Call today...we have the knowledge and the products! 


E-Z-EM' 7 Portland Avenue, Westbury, New York 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V.. Infimmeriestraat 6-8, Rotterdam 16, Netherlands 
E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La V' la No 882. Zona Industrial Vallejo. Mexico 16 D F C1/79 





1 Second Scan 


The advantages of speed in body scanning 
evident in the absence of artifacts due to 
physiological motion. Note the well-defined loops 
Of bowel in the above scan. Other structures seen 
are the kidneys and the renal arteries 





3.3 Second Scan 


The above image demonstrates poly CysUc disease 
of the liver. Note the clear delineation of the 
pancreas, superior mesenteric artery and renal 
arteries. In addition, the left colic or splenic flexure 
can be seen. 
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PICKER CORP 70 
SYNERVIEW 


f ster is bett-r. a 


ť To achieve high-quality body 
scans, faster is better. Synerview 
is the fastest scanning CT system 
presently available. It can 
routinely perform high-quality 
scans, as fast as | second. 

Because of the natural involun- 
tary motions that occur within the 
human body, fast-scanning Capa- 
bilities are necessary for cear 
images in body scans. The faster 
your CT scanning capabilities, the ip: genti a oe ee: L Mm. 
more you can minimize motion ew? 
artifacts caused by peristaltic, 

muscular, respiratory, and cardio- 
vascular actions. 

And for CT diagnosis to be effec- 
tive for uncooperative, uncon- 
scious, pediatric or geriatric patients, 
you need I-second scanning. 

Ready to advance the state- 
of-the-art for CT. An investment 
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Saarp delineation of the bone/brain interface is demonstrated in 
tne above image. Note the white and gray matter separation. 


GRY LIN 
CLR FUL 
| | | 200: 1 
in Synerview is the best way to ae 
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obtain a high-quality CT scanner 


and minimize the obsolescence 
factor. Other manufacturers have 
reached the limit of their CT capa- 
bilities with the technology em- 
ployed in their present systems. 
But Synerview, based on the proven 
Stationary Detector principle, has 
the potential to advance state-of- 
the-art for CT. Synerview is ready 
to expand its capabilities when 
new technology becomes available. 
Synerview performance fea- 
tures. Synerview has features that 
help make CT operation fast and 
convenient. Our unique patient 
transport is one example. It lets 
you prepare a patient for scanning 
almost anywhere in the hospital. 
MFAnd to maximize your patient 
throughput, Synerview combines 
fast patient-data entry and scan- 
ning selection protocol with proc- 
essing as fast as 25 seconds. 
Superb software capabilities 
bring added dimensions to your 
CT operations. Synerview can dis- 


In this contrast-enhanced image taken through the body of the 
lateral ventricles we see enhanced chorcid plexus, torcula, and 
vein of galen. Note the white and gray matter differentiation as 
well as cortical sulci. 


play sagittal and corona! rezon- 
structions in less than 5 seconds. 
Our bone correction sotware 
provides better visualization of the 
bone/brain interface. In addition, 
Synerview's optional therapy treat- 
ment planning feature can be 
supplied either for econorr ical 
shared use, or for more versatile 
independent use. 

And a field size of 48 cm means 
Synerview can perform body scans 
with even your larger patients. 


Head to head, 
there's no one better. 
We have the latest 
technology anc the 
images to prove it. 

A large portion of any C T case- 
load involves head scans. Its of 





particular significance to know 
that Synerview brings you high- 
quality head scans in addition to 
high-quality body scans. It's also 
important that you can position 
your patients head easily with 
Synerview. You can get the right 
scan — the first time. And, for 
accurate Townes5 projections, 
Synerview's ultra-stable gantry 
can tilt = 20 degrees. 

For a free portiolio of Synerview 
head and body scans, contact 
your local Picker representative, 
or call collect 216/461-9100, 

CT Marketing, extension 332. 
Picker Corporation, 595 Miner 
Road, Cleveland, OH 44143. 
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ONE OF THE CIT COMPANIES 









X-RAY IMAGE 
INTENSIFYING SYSTEMS 


IT MAY SURPRISE YOU..... 
Wir; 
Ji .. . to know that the people at Precise Optics have been supplying 


X-Ray Image Intensifying Systems since 1954. Precise specializes in 


Za - ICS Imaging, and offers a complete line of systems to meet requirements 
icm 







ranging from the private office to the special procedures room, at a cost 
savings over comparable units, without sacı ificing quality. 







For all your Imaging EVERY SYSTEM CONTAINS a guaranteed optimal performance cesium 
iodide image tube and field-proven solid-state power supply, covered 
by a two-year warranty. 






needs from 6'' Mirror 
——— Optic Systems...... 
p THE PRECISE CCTV SYSTEM uses x-ray rated separate mesh vidicons, 
| [um selected for high resolution and low-lag characteristics. Brightness 
compensation is an excellent 10,000: 1, assuring the correct light level 
despite large variations in body densities. 


THE NEW 105mm SPOT/RAPID SEQUENCE CAMERA (roll film, 6 
frames per second maximum) utilizes the same digital electronics pack- 
age and many of the mechanical sections of our other reliable 105mm 
cameras, while incorporating a rapid-load film transport and daylight 
receiving cassettes. 


ACCESSORIES AVAILABLE INCLUDE: TWO-AND THREE-PORT 
LIGHT DISTRIBUTORS for spot and cine filming capabilities, ABS 
SYSTEM with automatically variable kV and selectable mA, SPOT 
FILM ADAPTERS compatible with any spot film device, CEILING 
SUSPENSION UNITS with smooth vertical and horizontal movements, 
CCTV MONITOR CARTS that are lightweight and easily mobile. 















... To 9-4.5” or 12-6” 
Continuous Field Zoom 
Systems, state of the art and 











unique to Precise Optics, with j PRECISE OPTICS/PHOTO MEDIC EQUIPMENT, INC. 
CCTV and 105mm Spot/Rapid 239 SO. FEHR WAY BAYSHORE, N.Y. 11706 
Sequence Cameras. TEL. (516) 242-6600 TWX 510-227-9837 
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: Everything we know about ! 
| money-saving, time-saving, | 
| energy-saving ride sharing | 
| Programs is yours for the asking. | 
| p Free. our Double Up kit contains facts, figures, ideas, ; 
i 

I 
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J 











promotional help and other good things you and your 
company should know about. 

| want to know it all. Please send your Double Up 
kit right away. 


Name Title 


Í Company 
L 











Address 
Selby State C rea 











A public service of this magazine, the U.S. Department 
of Transportation and The Advertising Council. 








PHILIPS TOMOSCAN 300 


Philips emescean soa 





Youre entitled to 
your points of view... 


all 172.800 of them. 


Today’s scanners are missing the 
points, especially for cerebral and 
pediatric studies. Philips isn't. 
Judge for yourself. 


Theproblem: Philips’ solution: 
unused detectors geometrical enlargement 


unused detectors 


Only Philips makes full use of all detec- Philips Tomoscan 300 produces a superb 
tors.all the time. Why? Because the image every time. 

number of detector channels used and 
the number of pulses per scan create a 
data profile of image points which the 
computer reconstructs into an image. Wrile everyone else built scanners franti- 
The more detectors used, the more image cally, Philips built the best—on medical 
points. And the more “points of view,” basics, not medical gimmickry. 

the closer the image comes to maximum 

spatial resolution and a better Turn the page. We've got more of 
diagnostic result. . the best to offer. 


Aczually, its good old fashioned logic: 
waste not, want not. 





PHILIPS 
TOMOSCAN 300 


A 4.2 second whole body CT scanner 


The concept was developed slowly and 
methodically—right in the middle of an 
industry-wide frenzy to sell systems that, in many 
cases, were outdated before installation was 
complete. 

Philips did it differently. In close consultation 
with medical professionals worldwide, we 
evaluated real clinical needs. We said “No” to the 
unnecessary gadgetry that gives scanners a 


THE SCANOGRAM 





e Computerized patient positioning for survey 
studies at very low dose exposures. The Scano- 
gram provides lines that identify each slice by 
number and location of the body for lightpen selec- 
tion of the exact scan location. The touch of a 
button brings the area of interest into the scan 
plane. The Scanogram eliminates trial scans and 
unnecessary radiation. Automatic patient position- 
ing can also be done with a lightbeam. 


e Rapid image reconstruction time (15 seconds) 


e Wide choice of scanning parameters for precise 
adaptation to applicational requirements. For 
example: 


—variable scanning speed—from 2.6s to 4.2s 

———Vvariable slice diameters—from 25cm (10^) to 
48cm (19") 

—— variable slice thickness—3, 6, 9 or 12mm 


® TM N.V. Philips of Holland 





PHILIPS 





futuristic look. Instead, we returned to basics and 
developed a scanner with a future. 

The result is our TOMOSCAN 300, a truly uni- 
versal fast-scanner designed first and foremost 
as a medical instrument. Its features, like its 
specifications, stem from an appraisal of the sys- 
tem's medical application. Consider just some 
of the key reasons why you'll want to select 
TOMOSCAN 300. 





AN ACTUAL SCANOGRAM 


Si14aTOMaOsaa 


e Outstanding image quality 
e Extraordinary range of viewing facilities, including: 


— slow and fast window level control 

— —11-step window width control 

— calculation capability for average attentuation, 
standard deviation and number of pixels for 
three regions of interest of both irregular and 
circular regions 

—enlargement, image reversal and distance 
measurement between any two pixels 

— Stand-alone physician's viewing console with 
lightpen 


There's more, much more... because 
Philips considers your point of view. 


PHILIPS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, Shelton, Conn. 06484 


Our references incorporate 
the latest research and 
the most precise techniques to 
help you get the best results. 


COMPUTED TOMOGRAPHY OF ABDOMINAL ABNORMALI- 
TIES. By John Haaga, M.D.; and Norbert F. Reich, D.O.; with 4 
contributors. Increase your understanding and more effectively 
interpret the results of abdominal CT scanning with this excellent 
atlas. Based on the authors extensive experience, it clearly describes 
and beautifully illustrates CT examinations of the abdomen; methods 
of examination; pathologic abdominal abnormalities; and proper 
interpretation methods. A particularly interesting chapter includes 
up-to-date CT images from 4th generation instrumentation, or the 2- 
second body scanner. 1978. 442 pp., 516 illus. Price, $47.50. 


NUCLEAR MEDICINE PHYSICS, INSTRUMENTATION, AND 
AGENTS. Edited by F. David Rollo, Ph.D., M.D.; with 12 contributors. 
Keep pace with the instruments and agents you currently use with this 
fine book. Itexamines both the physics upon which instrumentation is 
based and the materials you use daily. Throughout, the emphasis is 
on quality control — to evaluate and improve both equipment 
performance and quality of results. Initial chapters help you review 
basic and applied electronics. Succeeding chapters explore such 
subjects as special imaging devices — tomographic scanners, 
positron cameras, three-dimensional reconstruction techniques — 
and statistical therapy. 1977. 712 pp., 626 illus. Price, $54.50. 


A New Book. ATLAS OF PEDIATRIC NUCLEAR MEDICINE. By 
- Philip O. Alderson, M.D.; David L. Gilday, M.D., B.Eng., F.R.C.P.; Henry 
N. Wagner, M.D.; with the assistance of Judith Buchanan and Wendy 
A. North, B.A., M.LR., N.M.T. Gain new insights into the latest 
diagnostic techniques in pediatric nuclear medicine with the help of 
this unique graphic atlas. Discussions explore technical 
considerations and skeletal, soft tissue, pulmonary, cardiovascular, 
liver, spleen, genitourinary, gastrointestinal, thyroid, and central 
nervous systems. More than 170 cases accompany the superb 
illustrations, and provide you with concise descriptions and 
interpretations. December, 1978. 314 pp., 789 illus. Price, $44.50. 


A New Book. CARDIOVASCULAR ANGIOGRAPHY FOR 
TECHNOLOGISTS. By David Garrison, Ph.D.; and Anne Donnell, 
R.T. (ASRT). Heart catheterization lab personnel can now receive 
standardized training with this new manual. It summarizes the 
necessary knowledge and skills required of heart cath lab personnel. 
Coverage includes organization of the laboratory and staff, the basic 
laboratory equipment, lab examinations, contrast media, anatomy 
and physiology of the cardiovascular system, invasive techniques, 
and neuroradiography. January, 1980. Approx. 225 pp., 86 illus. 
About $ 13.95. 


^ New Book. MATHEMATICS FOR TECHNOLOGISTS IN 
FADIO .OGY, NUCLEAR MEDICINE, AND THERAPEUTIC 
FADIOLOGY. By Stefano S. Stefani, M.D.; and Lincoln B. Hubbard, 
Fh.D. Review essential computations with this handy reference. 
Empheszing practical application, the book provides problems and 
worked examples that illustrate fundamental mathematic principles 
— scientific figures and notations, basic algebra, geometry, graphical 
asplay. ogarithms, probability and statistics, and computational 
methods. Helpful tables are provided for selected conversion factors 
anc constants. Answers are listed for all questions and problems 
posed. May, 1979. Approx. 256 pp., 117 illus. About $10.95. 


£ New Book. MEDICINE — AN ILLUSTRATED HISTORY. By Albert 
©. Lyons M.D.; and R. Joseph Petrucelli, Il, M.D. All of the fascination, 
pride, inspiration and traditions of medicine are graphically described 
im this well documented and superbly illustrated atlas. Two 
Gstingushed physicians trace the historical record of human 
achievement in the healing arts with impressive documents, 
drawings, statuettes and wall paintings. Written for interested 
professionals and laymen alike, this singular pictorial survey will give 
you a new understanding and appreciation of medicine. See it for 
yourself. December, 1978. 618 pp., 1,020 illus., including 250 in 
Color. Prce, $75.00. 


Frices subject to change. 


ORDER BY PHONE! Simply calltoll free (800) 325-41 77 ext. 10;in 
Missouri call collect (314) 872-8370 ext. 10 during normal 
business hours. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
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Introducing the MOBIL XR: 
A revolutionary concept in Xray systems 





Siemens has taken the concept of mobile X-ray sys- Only the MOBIL XR has a custom-designed 

tems and redesigned it from top to bottom. The result cassette tunnel. 

Is total freedom of positioning, exceptional maneuver- It establishes and maintains the proper perpendicular 
ability, and ease of operation seen only in the relationship between X-ray tube and film cassette to 
MOBIL XH. provide optimum geometric positioning accuracy. 
Only the MOBIL XR simplifies positioning. Only the MOBIL XR is easy to clean and 

Its innovative flexible extender arm keep aseptic. 


Thats because its design is free of 
corners, ridges, and hidden 

surfaces. Bacteria has no place 

to hide on the smooth fiberglass T 
body of the MOBIL XR. 

The Siemens family of mobile 
X-ray units extends beyond the 
MOBIL XH to include the 
KONDIAMOBIL 125 and the 
SIREMOBIL 2U. All are products 
of the quality engineering that 
reflect Siemens standard of excel- 
lence in the field of radiological 
equipment. 

For further information, please 
contact your local Siemens Repre- 
sentative or Siemens Corporation, 
Medical Systems Division. y 
186 Wood Avenue South, Iselin, 
New Jersey (201) 494-1000. In 
Canada: Siemens Canada Limited, 
P.O. Box 7300, Pointe Claire 
730-P.Q. 


provides a height and distance 
capability over and above any other 
mobile X-ray system. Without mov- 
ing the unit from the foot of the 
patients bed, the operator can 
easily maneuver the X-ray tube 
housing into any position, includ- 
ing lateral. Typically, at a bed height 
of 32 inches, the MOBIL XR will 
allow a 60-inch source-image dis- 
tance. No other mobile unit can 
offer this capability. 

Only the MOBIL XR has complete 
computerized organ programming. 
By simply activating the push- 
button controls, the operator can 
select specific organ programs. 
reprogram the unit for specialized 
application techniques, or switch 
to manual settings. And for func- 
tional security, a digital readout 
displays the Kv, mAs, and battery 
condition of the unit. 
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MOBIL XR 


SIEMENS 


engineered to radiologic excellence 














4) 
GUERBET 


Better contrast media through research 





Laboratoire GUERBET 
16-24, rue Jean Chaptal - 93609 Aulnay-sous-Bois - Cedex FRANCE 
Tél. :929.78.37 - Télex : 212 382 F. 
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See last page for important product information 
prescribing and precautionary recommendations. 


including warnings, adverse reactions, and 
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Zk (metrizamide) 
P4 ART: 
Lumbar myelogram of 27-year-old female — <1) — Lumbar myelogram of 20-year-old male 
(anteroposterior view): Note high-density | | £5 (anteroposterior view): Note graded 
Shadows and failure of contrast medium | |? density of shadows and filling of nerve-roo 
to adequately fill nerve-root sheaths. 24374 sheaths by the low-viscosity, water-soluble 
a YAN contrast medium. 
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See last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 


CLEARER VISUALIZATION 


Water-soluble, low viscosity 
[] Miscible with CSF for more uniform distributior arouad structures in 


subaracanoid space." | | i 
O Flows into and through narrow subarachnoid spaces, fills slender cavities of 


nerve-root sheaths.'? 
O Usually diffuses around all except total obstruc'ions with a single injection. 
O Radiographic contrast provides nonobscured vew of fine details. 
Slightly hyperbaric 
O Allows control of contrast distribution during initial phase of radiologic study, 
if desired. 


SIMPLIFIED MYELOGRAPHY 


Nonionic...does not dissociate in solution 

Isotonic with CSF at concentrations most frequently used (170 mgl/ ml). 
Low viscosity 

O Allows use of narrow-bore needle (22-gauge). 

O Less chance of CSF leakage...less chance of trauma to dura. 


Resorbed and excreted mainly via kidneys in 48 hours 

[] No need for aspiration or second puncture...lessens potential for neurologic 
damage. 

O No needle left in place during procedure... faciftates patient manipulation. 


PATIENT TOLERANCE 


C] In general, the types of adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from :hose seen after lumbar 
puncture alone. 

[] The most frequently occurring reactions are headache, nausea, and vomiting. 

O Rarely have reactions been severe or persistent beyond 24 hours. 

O Although metrizamide is relatively safe and, in comparative studies, less toxic 
than other compounds for these indications, side effects ranging from 
headache and nausea to epileptic fits, convulsions, slow wave patterns on 
EEGs, petit mal states, paralysis, and arachnoicitis have occurred with the use 
of such compounds. Neurologic examinations were performed before and at 
intervals after the procedures in 1,495 of 1,850 cases. No clinically significant 
changes were found. 


INDICATIONS: lumbar, thoracic, cervical, and total 


columnar myelography; and for use in computeriz2d tomography of the 
intracranial subarachnoid spaces following spinal subarachnoid injection. 


— AMIPAQUF 


metrizamide 


More fully investigated before introduction than any other 


subarachnoid con agent 


O 158 published reports O 5 years in clinical research O 2 years in U.S. medical centers 


Description: Metrizamide, 2-[3-Acetamido-2,4,6-triiodo-5-(N-methylacetamido) benzam- 
ido ]-2-deoxy-D-glucopyranose, is a compound derived from metrizoic acid and glucosamine. 
Itisa nonionic water-soluble contrast medium with a molecular weight of 789 (iodine content: 
48.25%). The chemical structure is as follows: 
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AMIPAQUE (metrizamide) is provided as a sterile, white lyophilized powder. Each 3.75 
g/20 ml vial contains 3.75 g metrizamide (1.81 g organically-bound iodine) and 1.2 mg 
edetate calcium disodium. Each 6.75 g/50 ml vial contains 6.75 g metrizamide (3.26 g 
organically-bound iodine) and 2.16 mg edetate calcium disodium. 

Each 20 ml vial of sterile aqueous diluent contains 0.05 mg/ml sodium bicarbonate in water 
for injection. pH is adjusted with carbon dioxide, USP, if necessary. 

When AMIPAQUE is reconstituted to the lowest recommended concentration (170 mgI/ml) 
it has a specific gravity of 1.184 at 37°C, is hyperbaric to cerebrospinal fluid, is isotonic with 
CSF, and has a pH of approximately 7.4. 

Clinical Pharmacology: AMIPAQUE is absorbed from cerebrospinal fluid into the blood- 
stream. Approximately 60 percent of the administered dose is excreted unchanged through 
the kidneys within 48 hours. 

The initial concentration and volume of the medium, in conjunction with appropriate 
patient manipulation, will determine the extent of the diagnostic contrast that can be 
achieved. This can be monitored by fluoroscopy. 

Following spinal subarachnoid injection, conventional radiography will continue to provide 
diagnostic contrast for approximately an hour. At 4 to 5 hours contrast is hazy and none is 
detectable at 24 hours. 

Following subarachnoid placement, irrespective of the position the patient has maintained, 
upward diffusion of AMIPAQUE takes place through the CSF. 

After introduction into the lumbar subarachnoid space, computerized tomography (CT) 
shows CSF contrast enhancement in the thoracic region in about one hour, in the cervical 
region in about 2 hours, and in the basal cisterns in 3 to 4 hours. 

When low doses of AMIPAQUE (see DOSAGE AND ADMINISTRATION) are introduced into 
the lumbar CSF and moved cephalad under gravity control and examined by CT scanning, 
they will provide immediate CSF contrast in the basal cisterns. Depending on the specific 
technique used, the lateral, third, and fourth ventricles may also be visualized. The contrast in 
this area will markedly diminish at 6 hours and disappear by 24 hours. CSF enhancement will 
be evident at the cortical sulci and interhemispheric fissures at 6 hours. Between 12 and 24 
hours the surfaces of the cerebrum and cerebellum, in contact with the subarachnoid 
spaces, will develop a “blush” effect on the scan which will normally disappear in 36 to 48 
hours. The rate, time, extent of diffusion, and the disappearance or stasis of AMIPAQUE as 
demonstrated with CT scanning, can be used to detect or infer the presence of CNS 
abnormalities. 

Indications and Usage: AMIPAQUE is indicated for lumbar, thoracic, cervical, and total 
columnar myelography and for use in computerized tomography of the intracranial sub- 
arachnoid spaces following spinal subarachnoid injection. 

Contraindications: AMI PAQUE should not be administered to patients with a known hyper- 
sensitivity to metrizamide. 

Warnings: !f grossly bloody CSF is encountered, the possible benefits of a myelographic 
procedure should be considered in terms of the [isk to the patient. 

Usage in pregnancy. No teratogenic effects attributable to AMIPAQUE have been observed 
in reproduction studies in animals. However, before administration of AMIPAQUE to women 
during pregnancy, the benefit to the patient should be carefully weighed against the possible 
risk to the fetus. 

Until further experience is gained in children younger than 12 years, administration of 
AMIPAQUE in this age group is not recommended. 

Fatal reactions have been associated with the administration of water-soluble contrast 
media. Although no fatal reactions have been associated with AMIPAQUE, it is of utmost 
importance that a course of action be carefully planned in advance for the immediate 
treatment of serious reactions, and that adequate and appropriate facilities and personnel be 
readily available in case of a severe reaction. 

Precautions: Caution is advised in patients with a history of epilepsy, severe cardiovascular 
disease, chronic alcoholism, multiple sclerosis, or with a history of bronchial asthma or other 
allergic manifestations. 

Before a contrast medium is injected, the patient should be questioned for a history of 
allergy. Although a history of allergy, including asthma, may imply a greater than usual risk, it 
does not arbitrarily contraindicate the use of the medium. Premedication with antihistamines 
to avoid or minimize possible allergic reactions may be considered. No conclusive relation- 
ship between severe reactions and antigen-antibody reactions or other manifestations of 
allergy has been established. 

Patients who are receiving anticonvulsants should be maintained on this therapy. Should a 
seizure occur, intravenous diazepam or sodium phenobarbital is recommended. 

Prophylactic anticonvulsant treatment with barbiturates or diazepam orally for 24 to 48 
hours should be considered in patients with evidence of inadvertent intracranial entry of a 
large or concentrated bolus of the contrast medium since there is an increased risk of 
seizures in such cases. 

Any drugs, such as neuroleptics, including phenothiazine derivatives, which lower the 
seizure threshold should be avoided. These drugs should not be used as premedications. If 
possible, they should be withdrawn at least 48 hours before the examination and not used for 
at least 12 hours postprocedure. 

In patients with severe renal insufficiency orfailure, the drug is excreted by the liverinto the 

bile at a much slower rate. Patients with hepatorenal insufficiency should not be examined 
unless the possibility of benefit clearly outweighs the additional risk. Reexamination should 
be delayed for five to seven days. 
Adverse Reactions: In general, the adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from those seen after lumbar puncture alone. The 
most frequently occurring adverse reactions are headache, nausea, and vomiting. These 
reactions occur 3 to 8 hours postinjection, almost all occurring within 24 hours. They are 
usually mild to moderate in degree lasting for a few hours and disappearing within 24 hours. 
Rarely have the headaches been severe or persisted beyond 24 hours. 

Backache, neck stiffness, numbness and paresthesias, leg or sciatic-type pain occurred 
less frequently, often in the form of a transient exacerbation of preexisting symptomatology. 
Temperature elevations and dizziness have also been reported. 

Rarely, muscle spasm or generalized convulsions have occurred 4 to 8 hours following 
injection and in some cases were attributed to a history of epilepsy, medication with neurolep- 
tic drugs, or inadvertent overdose. In all cases, treatment with intravenous diazepam or 
sodium phenobarbital has provided rapid control. 

Transient alterations in vital signs may occur, the significance of which is difficult to assess 
since these parameters may be affected by the procedure or the patient's physical or 
emotional state. 

Other rarely occurring adverse reactions include the following: 

Allergy or Idiosyncrasy: chills, pruritus, urticaria, nasal congestion, and dyspnea. 
CNS: mild and transitory perceptual aberrations such as hallucinations, depersonalization. 
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anxiety, depression, hyperesthesia, visual and speech disturbances, confusion and disorien- 
tation. In addition, malaise, weakness, EEG changes, and meningismus have occurred. 
Cardiovascular: chest pain, tachycardia, bradycardia, and arrhythmia. 
Other: diarrhea. 
Dosage and Administration: The dosage and concentration of AMI PAQUE will depend on the 
degree and extent of contrast required in the area(s) under examination and on the equip- 
mentand technique employed. Concentrations which are approximately isotonic (170 to 190 
mgI/ml) are recommended for examination in the lumbar region. For movement of the 
medium to distant target areas, higher concentrations are recommended to compensate for 
dilution of AMIPAQUE with CSF. 

A total dose of 3000 mg of iodine should not be exceeded. 

The recommended usual and maximum doses of AMIPAQUE are summarized in the 


following table: 
DOSAGE TABLE 





Usual 

Conc. of Recommended Max. Dose 
Solution Dose' Total 
Procedure (mgl/ml) (ml) (mgl) 
Lumbar myelogram 170-190 10-18 2850 
Thoracic myelogram 220 12 2640 
Cervical myelogram (via lumbar injection) 250-300 10 3000 
Cervical myelogram (via lat. cervical inj.) 220 10 2200 
Total columnar myelography 250-280 10 2800 
CT cisternography (via lumbar inj ) 170-190 4-6 1140 





"Refer to RECONSTITUTION TABLE for preparation of Solution 





PATIENT MANAGEMENT 

PREPROCEDURE: Anesthesia is not necessary. Premedication sedatives or tranquilizers are 
usually not needed. The use of neuroleptic drugs, including phenothiazine derivatives, 
should be avoided and such medication should be discontinued, when possible, 48 hours 
before the procedure (see PRECAUTIONS). Epileptic patients should be maintained on their 
anticonvulsant medication. 

INSTRUCTIONS FOR PREPARATION OF THE SOLUTION: Contents under vacuum. Use only 
if vacuum is presentasevidenced by diluent being drawn into vial when stopper is punctured. 
1. Fill a sterile nage with the exact volume of diluent as indicated in the following RECON- 
STITUTION TABLE to obtain the desired iodine concentration. Examples: a. For vials con- 
taining 3.75 g AMIPAQUE: To obtain 170 mgl/ml, use 8.9 ml of diluent; to obtain 190 mgl/ml. 
use 7.8 ml of diluent. b. For vials containing 6.75 g AMIPAQUE: To obtain 170 mgl/ml, use 
16.1 ml of diluent; to obtain 190 mgI/ml. use 14.0 ml of diluent. 


RECONSTITUTION TABLE 











Conc. of Volume of Diluent to be Added 

Solution 3.75 g Vial 6.75 g Vial 

(mgI/ml) (ml) (ml) 

170 589 16.1 

180 8.3 15.0 

190 78 14.0 

220 3 1.7 

250 5 0 

260 2 9.4 

270 5.0 90 

280 7 8.5 

290 fe 8.1 

300 3 7.8 
The volume of the final solution The volume of the final solution 
will equal the volume will equal the volume 
of the diluent + 1.7 ml f the diluent + 3.1 ml 

Tne volume of the final solution will exceed the amount required to achieve the recommended dosage. For 


precise volume for injection refer to DOSAGE TABLE 





2. Inject the diluent into the vial, and leave the syringe and needle in place. 
3. Gently swirl the vial (without shaking) until its contents are dissolved (approximately 3 to 10 
minutes). The solution should be clear and colorless to slightly yellow. 

Use immediately after reconstitution (see DOSAGE AND ADMINISTRATION). Discard any 
unused portion. 

As with any lumbar puncture, sterile technique must be employed. The lumbar puncture is 
usually made between L3 and L4, but if pathology is suspected at this level the interspace 
immediately above or below may be selected. A lateral cervical puncture may also be used. 
POSTPROCEDURE: The lumbar puncture needle may be removed immediately following 
injection since it is not necessary to remove AMIPAQUE after injection into subarachnoid 
spaces. 

Management of the patient is similar to that used following simple lumbar puncture. 
Maintaining the patient recumbent in bed with the head raised 15° to 30° for 8 hours may 
reduce the rate of upward dispersion of the medium. The patient may then remain horizontal 
for a further 16 hours at the discretion of the physician. 
How Supplied: Kits, each containing: one-3.75 g/20 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0044-01); or one-6.75 g/50 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0046-01). 
Combination packs, each containing: five-3.75 g/20 ml single-dose vials of AMIPAQUE with 5 
vials of diluent (NDC 0024-0044-12); or five-6.75 g/50 ml single-dose vials of AMIPAQUE 
with 5 vials of diluent (NDC 0024-0046-12). 

Protect vials of AMIPAQUE from light. 


References: 1. Grainger RG, Kendall BE, Wylie IG: Lumbar myelography with metriz- 
amide—a new non-ionic contrast medium. Br J Radiol 49:996-1003, 1976. 2. Peeters 
FLM: Myelography with metrizamide. Radiol Clin 46:203-213, 1977. 3. Hindmarsh T 
Myelography with the non-ionic water-soluble contrast medium metrizamide. Acta Ra- 
diol [Diagn] (Stockh) 16:417-435, 1975. 
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Introducing 


Advanced learning seminars on radiographic imaging. 


A unique Resource Center. 

Now, Radiology Departments 
throughout the country will have 
regional facilities to provide the 
most up-to-date information avail- 
able on radiographic imaging: The 
Image Center. An educational 
resource where ideas can be ex- 
changed. A resource that offers the 
opportunity to discuss new sys- 
tems and techniques with recog- 
nized experts. A resource that 
provides continuing education 
credits in selected subject areas. 


Demonstration of radiographic 
. techniques in one of © f 


Located throughout the country. 
These state-of-the-art centers, 
located in major cities in the U.S. 
including Los Angeles, Atlanta, 
san Francisco, Chicago, Dallas and 
metropolitan New York, contain 
classrooms, conference rooms and 
fully equipped radiographic rooms. 
Designed specifically for study and 
practice of new radiographic tech- 
niques, The Image Center provides 
hands-on experience with the latest 


equipment and imaging technology. 





For the Radiologist. 

The Image Center is a forum for 
bringing physicians together to ex- 
change the latest ideas, procedures 
and information. Speakers who are ` 
experts in their field will conduct 
seminars on relevant topics in medi- 
cal imaging. Business, government 
and legal aspects of radiology will 
be discussed . . . topics not readily 
available from other sources. 





AGFA-GEVAE 


A subsidiary of Agfa-Gevaert Group, the second largest film maker in thewor 


For the Radiologic Technologist. 
The Image Center is an educational 
resource for teaching and keeping 
technologists up-to-date on current 
techniques and trends in medical 
radiography. It is a technical, in- 
service, educational program with 
™mphasis on key factors affecting 
«diagnostic quality of the finished 
radiographs. Laboratory sessions 
*will provide the opportunity to use 
a variety of imaging and processing 
systems and to discuss related 
technical problems. 


For the Resident. 

Whether it's sensitometry, coaven- 
tional radiography, CRT imag ng 
or ultra-sound, The Image Center 
offers a broad range of educacional 
seminars. Latest advances in <adio- 
graphic imaging will be eoversd 
and many seminars qualify forCon- 
tinuing Education credits. 


For the Department Adminisirator. 
Special seminars on cost effective- 
ness, business and finarcial man- 
agement workshops areall available 
at The Image Center. 


RT REX INC. 


Id. White Plains, N.Y. Tel. 914 682-5650 


For the Physicist. 

Physicists will receive information 
directly related to basic aspects of 
X-ray film and chemistry. Tech- 
nical seminars will cover relevant 
R & D subjects and new products 
under development. 


Contact your Agfa-Gevaert Rex 
representative for more informa- 
tion about scheduled seminars 
and programs being offered at The 
Image Center servicing your area. 
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BECAUSE _ 
EVERY BODY 
IS DIFFERENT. . . 


Regardless of patient size or k patient misalignment. Reproducibility 
shape, Gammex Laser Positioning : time after time, even with patient 


Systems assure faster set-ups and weight gain or loss, is assured. 
greater throughput for your entire REAL COST EFFICIENCIES 
radiology department. In hospitals, medical centers 

Employing low energy lasers, and clinics, Gammex systems pay 
these systems provide a new dimen- for themselves by immediately sav- 


sion in precision for routine and com-4 $ ing time and money... . for the 
plex positioning requirements in GAMMEX hospital and patient... through 
diagnostic radiology. 


faster and more accurate set-ups 
A system of laser lines and crosses, LASER TT fewer retakes. .... and quicker, © 
projected on the patient’s body, enables more repeatable relocations for future ex- 


the radiologist or technologist to PRE i à [| aminations. Gammex has laser 
accurately visualize the three axes epositioning systems for specific 
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of the area being treated or imaged. applications, such as CT scanning, 
Laser positioning significantly routine chest x-ray, pluridirectional tomography 
reduces unnecessary radiation exposure due to and dose compensation contouring in therapy. 


6685 North Sidney Place 
Milwaukee, Wisconsin 53209 
414/228-7400 


e Gammex, inc. 
J 


See us at the American Roentgen Ray Society 79th Annual Meeting 






DEPARTMENT OF 
RADIOTHERAPY 






CHAIRMAN ( 






'The Albert Einstein College of Medicine 
is seeking a Chairman of the Dept. of 
Radiotherapy. Candidates should be 
individuals with credentials reflecting 
considerable clinical accomplishment as ¢ 
well as academic achievement and po- 
tential. 










Please address correspondence to 
Boyce Bennet, MD 
Dept. of Pathology. 


ALBERT EINSTEIN 








COLLEGE OF MEDICINE 
1300 Morris Park Ave., Bronx, 
N.Y. 10461 


an equal opportunity employer 







Mental retardation 
can happen 
to anyone. 





It can happen 
to you! 


6500 YOU CaM Prevent 
mental retaredlation. 


To find out how, write: 

National Association for Retarded Citizens, 
Civitan Inquiry Program, 

P. O. Box 6109, Arlington, Texas 76011. 
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GE's new R&F system saves 
you time, space, money and 
dose. And gives you 
excellent images. 


Here's a totally new R&F system that offers you 
many advantages over existing units—it's a major 
breakthrough in classical R&F. Let's take a closer 
look at each component. 


Fluoricon? L300 suspensionless intensifier 
gives you 9" triple field performance, high frame rate 
photospot capability and improved imaging in a new 
lightweight package. 


Diagnostic detail is exceptional —with advanced 
video camera technology and high resolution, high 
contrast ratio image tubes. 


User-selectable dose rate and video gain let you 
add video gain for imaging obese patients, and 
provide the lowest dosage for young or thin patients. 


When you choose the computerized technic 
management option at the spotfilmer, unique values 
of kVp, mA and focus are stored for each spotfilm 
and photospot procedure. Patient size selection 
includes pediatrics down to the neonate range. 


‘And the new suspensionless design allows ample 
clearance for an overhead tube, facilitating radiog- 
raphy and attachment of an optional tomograph. 
The compact design fits into smaller, problem- 
sized rooms, giving you large room R&F capability. 


RFX™ table and spotfilmer, with 
user-selectable grids, combines lower 
dose fluoro and high kVp spotfilms 

in one easy-to-use system. 


The spotfilmer's unique, effort- 
sensing power assist simulates 
the feel of an unpowered 
fluoroscopic screen. 





A classic 
breakthrough. 


Youd - 
expect it 
from GE. 





Two-per-second spotfilming with sequence 
articipation allows two to four manually sequenced 
spotfilms without cassette return. Load from the 
frant or rear, with pushbutton changeover. 


Diagnostic advantages include automatic masking 
to format with full field, 2-on-1 vertical or transverse, 
or4-on-1 formats. Masking is internal, allowing full 
fied fluoro with the cone in place. 


Acditional RFX features include: (1) cone lockout 
fo: myelography; (2) automatic cassette return; 

(3. rapid access spotfilming (.75 sec.); (4) arthro- 
graphic collimation and ion chamber compensation 
fo 9-on-1 or 6-on-1 formats; and (5) improved 
radiation protection at all routine angulations. 


M?X computerized generator, with Quantamatic™ 
tx cechnic management, stores all of your 
department's standard radiographic settings. 


TF e operator simply presses the appropriate 
anatomical selection buttons. The microprocessor 
instantly displays all technic parameters, including 
kvp, mA, mAs, time, focal spot size and AEC status. 
Amd the operator may raise or lower factors to suit 
special patient situations. 


W th over 200 programmed AEC and fixed-time 
technics (on or off the table) available, you can 
hendle virtually every patient size. From infant to 
obese adult. And any body part, including extremities. 


Quantamatic tx technic management gives you 
ccnsistent, high-quality films. Throughput increases. 
Costly retakes due to technic error are virtually 
eliminated. And programmed constant load design 
extends tube life by optimizing 

tube loading. 


Contact your GE representative 
to get all the facts on this important 
R&F breakthrcugh. Fluoricon 
L300/RFX/MPX ....it's a classic. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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Amrad's new THV table literally obsoletes every 
horizontal radiographic table on the market — including, 
unfortunately, some of our own. “THV,” you see, 
stands for Top Height Variable. 

Touch a control and the top 
lowers to a comfortable, "please-sit- 
down" chair-height. Touch it again, 
and the top floats effortlessly back to a 
32-inch examination height, even with 
a 400-pound patient aboard. 

The desirability is obvious. Be- 
cause the THV table offers much more 
than just convenience. It adds a much 
needed margin of safety— completely 
y eliminating the need for a hazardous 
f footstool. It allows extended source- 
| image distances of 55" or more— 
| 























opening the way to many new tech- 
niques that were either not possible or 
awkwardly inconvenient before. 
And with today’s 
spiraling costs, 
the Amrad THV 
table offers an 
important savings of 
time. After all, most 
of the time for an average proce- 
dure is spent positioning the patient. 
Procedures are often complicated by 
patient feebleness or incapacity— certainly a common 
problem in every radiographic facility. Throughout the 
day, extra people must be available to help the tech- 
nologist with those instances. 
i But not with the Amrad THV 
es table. An Amrad THV room allows 
fewer people to perform more 
examinations in less time. 
| SE 2 That high-volume capacity is 
augmented by the now-famous Amrad 
four-way floating top—the one that 
travels as far or farther in every dimen- 
sion than that of any other radiographic 
table—no matter what the price. After 
initial positioning, there is no possible 
coverage, head to toe, side to side, 
that could require scooting or sliding 
the patient. 











The table is augmented by the Amrad tubestands— 
the ones where the tube and vertical bucky combination 
goes ail the way to the floor—allowing weight-bearing 
procedures to be handled with a minimum of dangerous 
and bulky platform accessories. And by the superb 
Craig-series of 600 MA generators—the ones with the 
small, remote-control console connected with low- 
voltage telephone cable. The ones that have earned a 
near-perfect record of reliability. 

And so Amrad’s new THV table makes possible 
the first radiographic room that is designed around 
pecple. instead of machines. Surprisingly, it's not 
expensive— costing little or no more than obsolete 
tables. Phone collect for the name of your local Amrad 
dealer. 

And go sit down on the first radiographic table 


1 


A Raytheon Company 


The common-sense people 
in x-ray 


2020 North Janice Avenue 
Melrose Park, Illinois 60160 
(312) 865-2600 
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Fleet Barium Enema Prep Kits: 
__ _ Makeus your 
first choice for fewer retakes. 


The greatest defect in colon examinations is in offers Fleet® Bisacodyl suppository. Prep Kit 2 





the preparation of the colon.' offers a large-volume disposable Fleet* Bagen- 
Fleet* Barium Enema Prep Kits systematize ema. And Prep Kit 3 offers our new Fleet* Bisa- 

and improve colon prepping because they con- codyl enema. And all three Prep Kits have easy- 

form to the recommended method which pro- to-follow instructions with a choice of flexible 

vides a combination of diet, hydration and time-tables to fit your schedule. 

proven laxation which stimulates the large and With Fleet Barium Enema Prep Kits, you'll be 


sure of convenient, depend- 
— — able, effective colon prep- 
ging every time. And that's 
reason enough to make 
Fleet Prep Kits your 
first choice for fewer 


small intestines.? The result? Cleaner colons, 
clearer x-rays and fewer retakes. 

All Fleet Prep Kits offer three laxative 
steps: 11⁄2 oz. of Fleet* Phosphoz Soda 
followed by four Fleet? Bisacodyl tablets, 
plus a final cleansing 
step. Prep Kit 1 












- forcieaner colons, clearer x-rays and fewer retakes. 
0 

Fleet C.B. Fleet Co., Inc. 

Lynchburg; Va. 24505 


1Dr. R.E. Miller, Ad Hoc Committee on Detection 

of Cancer of the Colon, Detection of Colon Lesions, . 
American College of Radiology, (Chicago, III., 1973) p. 76. 
?Dr. WR. Eyler, Ibid. pp. 203, 204. 
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"Productivity is u 
1096 to Oe j 


“Lower absenteeism” 


“You can tell by their attitude — the workers 
who participate are happier, more cooperative, 
much sharper” 


“We can identi 
direct savings o 


$2,000, 0001 per year" 


"The program has had a distinct bearing on 
staff performance. Our engineering people now 
have a camaraderie with their counterparts in 
other departments" 
















"It started in headquarters. By next year we 
hope to have it in all our factories and research 


facilities" 

These are actual quotes from execu- ployee health and weli being. What they 
tives of large and small companies and have found is a variety of additional 
organizations in Denver, Omaha, Bir- benefits. These benefits add up to 
mingham, and Greenwich. They're increased productivity— so much so that 
talking about company fitness programs. several companies can demonstrate that 
That's right, many employers now pro- the fitness program pays for itself. Add 
vide facilities or opportunities for exercise to this improved morale, better internal 
for their employees. They are glad communications, and employee health. 
they did. How can you lose? Write us now for 

Most began with a concern for em- more information: 


The President's Council on 
“yaa, Physical Fitness and Sports 

alia Department B 

" Washington, D.C. 20201 


Employee Fitness: In the long run you will be the winner. 











We designed our new high-capacity 

processor and chemical mixer to help 

control imaging costs and improve 
X-ray department efficiency. 
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The CRONEX 
Chemical 
Mixer 


The CRONEX* 
QC-1 Film 
Processor 





DuPont s new processing equipment can 


save time and money in your department...plus 


improve the consistency of your radiographs. 







e designed our new CRONEX* 
Processor and Chemical Mixer to 
provide the three things you want 
most from your processing system: image 
quality, operating efficiency and economy in 
use. 

Result: several brand new engineering 
features, plus important improvements in 
many areas of construction. 


Our new tabletop CRONEX* QC-1 
Processor offers these innovations: 


100% solid-state electronic controls 
to assure long-term reliability and processing 
consistency. (And give you more uniform 
radiographs. ) 

Two major energy-saving features— 

(1) an automatic standby circuit that shuts down 
the processor during periods of non-use; 

(2) a cold-water wash that uses less water than 
conventional processors. 

Other improvements in processor 
design make operation faster and easier. All 
control switches and utility hookups are grouped 
together near the feed tray, where they re easy 
to get at. Electronic controls are modular for 
faster service. Separate drains are provided on 
developer and fixer tanks to help you comply 
with EPA regulations. 

And there's much more. (See next page.) 

The CRONEX® QC-1 Processor is the 
product of DuPont's 10 years’ experience in 
marketing film processors for radiography and 


€ the graphic arts. It may be used in 












room light with a DuPont Daylight 
Processor Loader (shown here) 
and other components of the 


N íi DuPont Daylight Film Handling 


System. Or you can use it 
in conventional through-the- 
wall darkroom service. 


Loading the 
QC-1 Processor 
in room light. 


You'll find our new CRONEX Chemical 
Mixer equally advanced in design. 


This remarkably attractive unit offers: 

A completely automated cycle for 
uniform, spill-free mixing. All your operator has 
to do is install two boxed containers of concen- 
trate; the machine does the rest. It automatically 
punctures, drains and rinses the containers, 
amd mixes 38 liters (10 gal.) each of developer 
amd fixer...accurately, consistently, and with- 
out splash or spill. 

Double its initial capacity. If reserve 
containers of concentrate are installed when 
solution tanks are full, the mixer will automati- 
cally make up new developer and fixer when 
needed. That means its total capacity is really 
76 liters of each chemical! Which explains 
why one CRONEX Chemical Mixer can serve 
two full-size processors. 

See the next page for more details. 

When combined with the DuPont 
Daylight System, the new QC-1 Processor and 
CRONEX Chemical Mixer offer systems that 
et you handle film all the way from automatic 
dispensing through final processing...in 
"oem light without a darkroom. Your radiology 
department benefits from lower costs, higher 
efficiency and better quality radiographs. 


But even more important, the 
patient benefits, too. 

Your technologist can complete an exam 
without leaving the patient unattended. Radio- 
graphs can be viewed before the patient leaves 
the examining suite, eliminating callbacks and 
reducing waiting time. This is why DuPont's 
Daylight Film Handling System is considered a 
major advance in patient care. 

Ask your DuPont Technical Represen- 
tative how the new CRONEX* QC-1 Processor, 
tae CRONEX Chemical Mixer, and other parts 
cf DuPont's Daylight Film Handling System 
can help control quality, contain costs and im- 
prove patient care in your department. 

Or write to DuPont at our address on 
the next page. 


*CPRONEX is a trademark of the DuPont Company for its X-ray films, 


scceems, and equipment. Reg. U.S. Pat. & Tm. Off. 


Specification and Performance Data 


CRONEX® QC-1 Tabletop Processor 


e size: 28" wide x 35” long x 27" high 
(71 cm x 89 cm x 69 cm) 

e capacity: 175 films /hour (14" x 17"or 
35 cm x 43 cm) 

e cycle: 2 minutes, dry to drop 

e solid-state electronic controls 

e energy-saving standby circuit 

e cold-water wash (3/4 gpm or 2.9 liters 
per min.) with automatic recirculation 

e 5-gallon (19-liter) plastic tanks 

e developer temperature controlled to 
= U9 T (U1 F<) 

e external controls; centralized utilities 
hookup 

e optional stand available 

e use with Daylight Equipment 
or in conventional darkroom 
installation 





CRONEX" Chemical Mixer 
e size: 24" wide x 22" long x 40"' high 
(61 cm x 56cm x 102 cm) 
e capacity: 
developer fixer 
initial 38 liters 38 liters (10 gal.) 


reserve 38 liters 38 liters (10 gal.) 


total 76 liters 76 liters (20 gal.) 


e solid-state electronic controls 

e automatic mix and remix cycles 

e solutions mix independently 

e minimizes chemical handling, spills, 
splashes 

e display lights show mixing sequence 

e alarm sounds when solution is low 

e can serve two full-size processors 

e optional pumping station available 
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Quality Imaging Products for Improved Imaging Management 






ost-efficient equipment, such as 


is one of three keys to effective 
management of the hospital radiology 
department. 


The skilled administrator recognizes 
that imaging products must be integrated with 
two other critical management tools —people 
and services —to meet the specific needs and 


goals of his department. 


Imaging Management is a practical, 
results-proven managerial process, pioneered 


DuPont's new processor and mixer, 


by DuPont. It can help administrators 
utilize these tools to achieve measurable 
improvement in the areas of image quality, 
department costs and patient care. 

Ask your DuPont Technical Represen- 
tative for more information about this new 


management concept and how you can put it 


to work in your X-ray department. 
For complete details on DuPont's 


new CRONEX*" QC-1 Processor and Chemical 
Mixer write: DuPont Company, Room 36329, 


Wilmington, DE 19898. 


Imaging Management. 
It puts you in control of image quality, 
costs and patient care. 
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DuPont's new processing equipment can 


save time and money in your department...plus 


improve the consistency of your radiographs. 






e designed our new CRONEX* 

Processor and Chemical Mixer to 
provide the three things you want 
most from your processing system: image 
quality, operating efficiency and economy in 
use. 

Result: several brand new engineering 

features, plus important improvements in 
many areas of construction. 


Our new tabletop CRONEX® QC-1 
Processor offers these innovations: 


100% solid-state electronic controls 
to assure long-term reliability and processing 
consistency. (And give you more uniform 
radiographs. ) 

Two major energy-saving features — 

(1) an automatic standby circuit that shuts down 
the processor during periods of non-use: 

(2) a cold-water wash that uses less water than 
conventional processors. 

Other improvements in processor 
design make operation faster and easier. All 
control switches and utility hookups are grouped 
together near the feed tray, where they re easy 
to get at. Electronic controls are modular for 
faster service. Separate drains are provided on 
developer and fixer tanks to help you comply 
with EPA regulations. 

And there's much more. (See next page.) 

The CRONEX* QC.1 Processor is the 
product of DuPont's 10 years' experience in 
marketing film processors for radiography and 

the graphic arts. It may be used in 

e room light with a DuPont Daylight 

Processor Loader (shown here) 
| and other components of the 
DuPont Daylight Film Handling 
. System. Or you can use it 
in conventional through-the- 
wall darkroom service. 








Loading the 
QC-1 Processor 
in room light. 


You'll find our new CRONEX Chemical 
Mixer equally advanced in design. 


This remarkably attractive unit offers: 

A completely automated cycle for 
uniform, spill-free mixing. All your operator has 
to do is install two boxed containers of concen- 
trate; the machine does the rest. It automatically 
punctures, drains and rinses the containers, 
and mixes 38 liters (10 gal.) each of developer 
and fixer. . accurately, consistently, anc with- 
out splash or spill. 

Double its initial capacity. ^ reserve 
containers of concentrate are installed when 
solution tanks are full, the mixer will automati- 
cally make up new developer and fixer when 
needed. That means its total capacity is really 
76 liters of each chemical! Which explains 
why one CRONEX Chemical Mixer can serve 
two full-size processors. 

See the next page for more deteils. 

When combined with the Di Pont 
Daylight System, the new QC-1 Prccessor and 
CRONEX Chemical Mixer offer systems that 
let you handle film all the way from "— 
dispensing through final processing.. 
room light without a darkroom. Your s 
department benefits from lower cos:s, higher 
efficiency and better quality radiographs. 


But even more important, the 
patient benefits, too. 

Your technologist can complete an exam 
without leaving the patient unattendsd. Radio- 
graphs can be viewed before the patient leaves 
the examining suite, eliminating ca backs and 
reducing waiting time. This is why DuPont's 
Daylight Film Handling System is considered a 
major advance in patient care. 

Ask your DuPont Technical 2epresen- 
tative how the new CRONEX® QC-1 Processor, 
the CRONEX Chemical Mixer, and other parts 
of DuPont's Daylight Film Handlinc System 
can help control quality, contain costs end im- 
prove patient care in your department. 

Or write to DuPont at our address on 
the next page. 


“CRONEX is a trademark of the DuPont Company for its X-rey films, 
screens, and equipment. Reg. U.S. Pat. & Tm. Off. 


Specification and Performance Data 


CRONEX" QC-1 Tabletop Processor CRONEX" Chemical Mixer 
e size: 28" wide x 35" long x 27" high e size: 24" wide x 22" long x 40” high 
(71 cm x 89 cm x 69 cm) (61 cm x 56 cm x 102 cm) 
e capacity: 175 films /hour (14" x 17"'or e capacity: 
35 cm x 43 cm) developer fixer 
e cycle: 2 minutes, dry to drop initial 38 liters 38 liters (10 gal.) 
e solid-state electronic controls reserve 38 liters 38 liters (10 gal.) 
e energy-saving standby circuit total 76 liters 76 liters (20 gal.) 


e cold-water wash (3/4 gpm or 2.9 liters 


per min.) with automatic recirculation e solid-state electronic controls 


e 5-gallon (19-liter) plastic tanks e automatic mix and remix cycles 
e developer temperature controlled to sf solutions MIX independently 

+ 0.3°F (+0.17°C) e minimizes chemical handling, spills, 
e external controls; centralized utilities splashes 


e display lights show mixing sequence 
e alarm sounds when solution is low 

e can serve two full-size processors 

e optional pumping station available 


hookup 
e optional stand available 
e use with Daylight Equipment 
or in conventional darkroom 
installation 





Quality Imaging Products for Improved Imaging Management 






ost-efficient equipment, such as by DuPont. It can help administrators 


DuPont's new processor and mixer, utilize these tools to achieve measurable 
is one of three keys to effective improvement in the areas of image quality, 
management of the hospital radiology department costs and patient care. 
department. Ask your DuPont Technical Represen- 
The skilled administrator recognizes tative for more information about this new 
that imaging products must be integrated with management concept and how you can put it 
two other critical management tools —people to work in your X-ray department. 
and services —to meet the specific needs and For complete details on DuPont's 
goals of his department. new CRONEX* QC-1 Processor and Chemical 
Imaging Management is a practical, Mixer write: DuPont Company, Room 36329, 
results-proven managerial process, pioneered Wilmington, DE. 19898. 
Imaging Management. 


It puts you in control of image quality, 
costs and patient care. 
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Year after year, the ones the 
profession depends on 
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200 mi. 
37% lodine (74 g per 200 mi) 
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RENOGRAFIN -76 | 
Diatrizoate Meglumine and 
Diatrizoate Sodium Injection US® 
Caution: Federal law prohibits 
dispensing without prescription 
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Cardiografin® 
Diatrizoate Meglumine 
Injection USP (85%) 
50 ml 


Cholografin® Meglumine 
lodipamide Meglumine 

Injection USP (52%) 

20 ml 


Cholografin® Meglumine 


for Infusion 
lodipamide Meglumine 
Injection USP (10.3%) 100 ml 


Cystografin® 
Diatrizoate Meglumine 
Injection USP (30%) 
100 ml, 300 ml 


Diatrizoate Meglumine 
Injection USP 76% 


20 ml, 50 ml 


Gastrografin € 

Diatrizoate Meglumine and 
Diatrizoate Sodium Solution USP 
(6626/1095) 

120 ml 





Kinevac® 
Sincalide for Injection 


ð mcg 


Oragrafin® Calcium Granules 
Ipodate Calcium for 

Oral Suspension USP 

3 g ipodate calcium per 8 g packet 


Oragrafin® Sodium Capsules 
Ipodate Sodium Capsules USP 

0.5 g per capsule 

Vials of 6 capsules, bottles of 100. 
Unimatic* packages of 100 


Renografin *-60 

Diatrizoate Meglumine and Diatrizoate 
Sodium Injection USP (5296/8*76; 

10 mi, 30 ml, 50 ml, 100 ml 


Renografin®-/6 

Diatrizoate Meglumine and Diatrzoate 
lium Injection USP (66%/10%) 
ml. 50 ml, 100 ml, 200 ml 


Reno-M-60* 
Diatrizoate Meglumine 
njection USP (60%) 

10 ml, 30 mi, 50 ml, 100 ml 


Reno-M-30* 
Diatrizoate Meglumine 
Injection USP (30%) 
50 m, 100 ml 


Reno-M-DIP* 
Diatrizoate Meglumine 
Injection USP (30%) 
300 ml 


Renovist* 

Diatrizoate Meglumine and 
Diatrizoate Sodium Injection 
USP (34.3%/35%) 50 m 


Renovist® || 

Biatrizoate Meglumine and 

biatrizoate Sodium 

Injection USP (28.5%/29. 1 
O ml, 60 ml 


Renovue*-65 
Ibdamide Meglumine 
yection 50 ml 


:enovue *-DIP 
5damide Meglumine 
yection 24% 

300 ml 


o) 





Sinografin * 
Diatrizoate V eglumine ard 
lodipamide Meglumine 
Injection (52. 796/25.876) 
10 ml 


SQUIBB 


E. R.Squibb & Sons, Inc. 


Dnofessipnal 
SACA 


Squibb Representatives are 
always happy to discuss 
Squibb’s well-known, 
extensive line of products. 
However, they also like to 
talk about educational 
materials and to be of 
service in ways which will 
help radiologists in their 
professional activities. For 
example, there's "Clinical 


Radiology." It's a CME 


audio-visual program for | 
use as a teaching aid | 
for radiology residents, or 

as an in-service review for 

staff physicians, or just as 

a personal refresher course. 


Current service materials are 
listed below. Check your 
interests and mail the form. 
Your Squibb Representative 
Will soon be at your service. 
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Radiology Product Manager, 
E. R. Squibb & Sons, Inc., Box 4000, 
Princeton, N.J. 08540 


| am interested in: 


O Clinical Radiology 
(audio/visual program) 

L] X-Ray Atlas 
(review of diagnostic procedures) 

O Motion pictures on radiology 

O Squibb Radiology Education Program 
(slide/tape presentations) 


The leader 
in radiologic 
diagnostics (es 


Selected Radiologi C Emergencie C 

(wall chart) 

Ihe CI ail'enge. A. Rai ography, Nu à ear 
Medicine. Radiotherapy 

'orochure on career opportunities 

in technology) 

Patient dose/instruction envelopes for 
cholecystography (English and Spanish) 
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The Pre-Exposure Computer comes 
complete witn all cables and with this slide 
chart Heat input Calculator to permit easy 
prediction of Heat Units resulting from 
planned procedures. 





Minimize the expense of downtime end 
tube failure 


Know when it's safe to make the next 
exposure 


Machletts Pre-Exposure Computer is a lot more than 
just an anode heat monitor. 


It also: 

e Tells if the tube can handle the next exposure series 
immediately. 

e Indicates necessary waiting time if the next series 
cannot be safely conducted immediately. 

e Warns of tube overloads. 

e Can be used with any x-ray tube and any ge erator. 


Easy to install and 
simple to operate, the 
Pre-Exposure Computer 
is particularly valuable in 
angiography and 
cinefluorography. 


One unit can selectively 
serve any of three x-ray 
tubes connected to a 
single generator. 


For complete information, contact: 


The Machkett Laboratories, Incorporated 


1063 Hope Street 
Stamford, Connecticut 06907 U.S.A. 


(203) 348-7511 
TWX: 710-474-1744 


SIEMENS 


The custom application 
OPTI-150 CT X-ray tube 
permits continuous 
patient scanning at a rate 
of up to 125 scans/hour. 


Wide gantry aperture 
and scan field (both 

54 cm. in diameter) 
facilitate patient handling 
and positioning. 


<7 


Exclusive dual-section, 
flat-top table system with 
motorized patient 
conveyor. 
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CCS 
Aa SOMATOM, 


DBL ARRAY-DETECTOR 


: 4 " B entaneous image reconstruc- 
i —. tion makes the SOMATOM 
-.. (whole body scanner) and the 
E . SIRETOM (head/neck scanner) 
= the most sophisticated computed 
— tomographic systems available 
_ today. Upon completion 
==- of each scan, the 
— image is immedi- 
-ately available for 
- clinical evaluation. 
The SOMATOM 
offers selectable 
scan times of four and eight 





Concepts... 


1 The only CTscanners with 
instantaneous image reconstruction 


seconds while the SIFETCM 
scan time options are 30. 120, 
and 180 seconds. 


The EVALUSKOP, an inde- 
pendent evaluation console, 
extends the capability for CT 


image manipulation and analysis. 


Procrammable and available at 
the push of a button are window 
variation, multiple region of 
interest selection, distance and 
angle measurement, histogram, 
magnification, saggita¥coronal 
reconstruction, multiple tomo- 
gram displays, tomogram addi- 
tion and subtraction, aad fiker 
manipulation. 


Siemens full line of computed 
tomographic equipment is 
designed to fulfill the exacting 
requirements of CT apolication. 
Behind each system definition— 
X-ray tubes, tables, 
generators, radiation 
measurement, and 
signal processing—is 
more than 100 years 
of engineering 

exce lence. 


3 


Siemens’ world-wide reputation 
for product support and service 
is unsurpassed. In the United 
States alone, Siemens has a 
technical staff of over 500 
trained professionals ready to 
serve you—should the need 
arise. 


For further information 
Please contact your loce! 
Siemens Representative or 
Siemens Corporation, Medical 
Systems Division, 186 Wood 
Avenue South, Iselin, New 
Jersey (201) 494-1000. 

In Canada: Siemens Electric 
Limited, Medical Systems. 
P.O. Box 7300, Pointe Claire. 
Quebec H9R 4R6. 





engineered to radiologic excellence 


A New Study Confirms... 


THE RS 
MAMMOGRAPHIC 
SYSTEM INCREASES 
DIAGNOSTIC / acc 
ACCURACY £ 


41 BENIGN 





Take a good look at the chart. You'll see 
the remarkable results of a study published by 
Dr. Edward A. Sickles, making a clinical 
comparison of 133 patients who received both 
conventional mammography and RSI Mag- 
nification Mammography. The results were 
confirmed with pathological diagnosis.* 

This new study confirms just how accurate 
RSI Mammography really is. In fact, Dr. 
Sickles wrote in 1977, that magnification 
mammograms are “...clearly superior both 72 EQUIVOCAL 
quantitatively and qualitatively to conven- 
tional contact mammograms."'! 


Diagnostic Accuracy in 
Usininographic Examination? 20 MALIGNANT 
Clinical Data of Edward A. Sickles, M.D. 
Assistant Professor of Radiology, University 
of California, San Francisco 
Clinical Comparison of 133 Cases 






















RSI 
MAMMOGRAPHY 


32 BENIGN? 


6 EQUIVOCAL 


3 MALIGNANT 


32 BENIGN 


18 EQUIVOCAL 


22 MALIGNANT 


20 MALIGNANT 


One case reported as benign with RSI 
Mammography was determined to be 
malignant on biopsy. 


Out of 41 cases diagnosed as benign 
with conventional mammography, RSI 
Mammograpay determined that 3 of these 
cases were, in fact, malignant. In addition, 
with conventicnal mammography alone, 72 
cases were diagnosed as equivocal and direct 
magnification mammography (RSI System) 
was able to differentiate these as: 22 malig- 
nant, 32 benign, and only 18 remained 
equivocal. This revealing clinical comparison 
clearly shows ‘hat RSI Magnification Mam- 
mography increases the certainty in diag- 
nosis, decreases the time between examina- 
tion and confirmation, and may even reduce 
the need for biopsy. 

In a radiologic symposium presented in 
New York City, Dr. Sickles remarked, "...in 
dealing with difficult cases, we considerably 
improved our ciagnostic accuracy [with RSI 
Magnification Mammography |. '* 

These more accurate diagnoses are the 
direct result of the capability of the RSI Mam- 
mography's System to give you— 

* Clearer definition of mass borders 

* Improved image sharpness and resolution 

* Resolution of malignant microcalcifications 
often not discernible by conventional mam- 
mography 

* Delineation of trabecular patterns 

The RSI Mammography System offers high- 
detail resolution in the magnification mode 
as well as the conventional contact mode. The 
superior image whieh results from the excep- 
tionally uniform focal spot provides a new 
level of confidence in the detection of breast 
cancer. 

For more detailed information on the RSI 
Mammographic System and a reprint of the 
study published by Sickles et a/ in 1977, 
please write or call, Radiologic Sciences Inc., 
a subsidiary of Pfizer Inc., 235 East 42nd St., 
New York, N.Y. 70017 (212) 573-7941. 


References: 1. Sickles, E.A.. Doi, K.; Genant, H.K.: Radiology 
125:69-76, October 1977. 2. Sickles, E.A.: Microfocal Spot Mag- 
nification Mammography. Presented at a Symposium, New York 
City, June 1, 1978. 


THE RSI MAMMOGRAPHIC SYSTEM 


INCREASES 
DIAGNOSTIC 
ACCURACY 


EE SS 
+ 


RADIOLOGIC SCIENCES INC. GAD 


A subsidiary of Pfizer Inc., New York, N.Y. 10017 






PROBLEM: Reflux and Migration of 
Embolic Agents 


SOLUTION: MEDI-TECH Occlusion 
Balloon Catheters 


REF: Greenfield, A.J.; Transcatheter Embolization: Complications and Prevention With Balloon Catheters. PROGRAM OF THE AMERICAN 
ROENTGEN RAY SOCIETY: Seventy-eighth Annual Meeting, September 26-30, 1977, Boston, Mass. 
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Arteriogram performed with Medi-Tech Occlusion Balloon 
balloon inflated prior to em- Catheter OB/7/2/65 (also used 
bolization in X-Ray at left) 


When carrying out therapeutic embolization, the risk that embolic agents will be carried to non-intended 
locations should be considered. 


REF: Woodside, J.; Schwarz, H.; Bergreen, P.: Peripheral Embolization Complicating Bilateral Renal Infarction With Gelfoam. American 
Journal of Roentgenology: Vol. 126: 1033-1034, 1976. 


Gang, D.L.; Dole, K.R.; Adelman, L.S.: Spinal Cord Infarction Following Therapeutic Renal Artery Embolization. JAMA: VOL. 
237, No. 26, June, 1977. 


Bradley, E.L.; Goldman, M.L.: Gastric Infarction After Therapeutic Embolization. SURGERY: Vol. 79, No. 4, April, 1976. 


With the development of the MEDI-TECH Occlusion Balloon Catheters this risk has been significantly 
reduced. 


MEDI-TECH offers the only balloon catheter available today with a polyethylene catheter body. 
Unlike polyvinyl chloride (PVC) which softens at body temperature, polyethylene retains its torque 
and holds pre-set curves. This enables selective placement of the balloon either with or against the 
blood flow. 


The smooth tip profile and large I.D. (.038" in the 7F) allow percutaneous introduction by Seldinger 
Technique over a .035” guide wire. 


(For more information fill out the coupon below and mail, or call Toll Free 800-225-3238). 
In Massachusetts 617-923-1720. 


Div. of Cooper Scientific Corporation 
372 Main Street * Watertown, Massachusetts 02172 


CATHETERS AVAILABLE 3 el - MEDITECH - = = — "1 


Catalog 
Number French 


[ ] l'd like more information sent 
C I'd like a representative to call 


Hosp. 
Address 
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Lower-cost, 











Higher-resolution, 
Neurological CT scanners: 








$119,500 from Omnimedical. 


THE MODEL 4001 


WITH THESE FEATURES FOUND 
ONLY ON MUCH MORE 
EXPENSIVE SYSTEMS... 


O Tilting gantry, +10° —159 
L.] Auto-indexing patient table 
L) Auto power-up of X-Ray source 


L] Elapse time indicator for contrast injection operator simplicity... 


[|] Cursor for mean CT numbers and standard 


ceviation 
|} Laser for patient alignment 
O Dual Floppy discs 
L] Patient intercom 


L] Digital display of KV, M.A., and table 
position in M.M. 


|] Compact installation in 216 sq. ft. 
Ll Optional dual slice 

L Variable height patient table 

|] Simultaneous scan and view 


L] Minified image directory 





High quality images... 


integrated servicing aids... 

THE OMNIMEDICAL 4001 HEAD SCANNER 
IS THE COST- EFFECTIVE ANSWER 

TO YOUR CT NEEDS. 





Omnimedical 16312 GARFIELD AVE.. PARAMOUNT. CA 90723 


C] Serd me more information C] Current need 
O Have a sales representative contact me [O Future reed 








Name 







Institution 






Address 


City. State. Zip 






Tele] yhone | — ) 





Omnimedical 


16312 GARFIELD AVE.. PARAMOUNT. CALIFORNIA 90723 


213-633-5660 
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60° Cranial 


Space-saving design of the new GE system 
(above) is compared to a conventional unit (below). 











45° Cranial 





Lateral 








GE’s new L/U system 
gives you compact design 
and motorized positioning. 


Here’s anew vascular system that provides the 

tull range of imaging positions for cardiac, neuro, 
abdominal and peripheral angiography without patient 
rotation or movement. It requires one-third less floor 
space than a conventional system... and costs less too. 


it's the new L/U system from General Electric. 


Either motorized or manual positioning can be 
usec to rapidly obtain AP, PA, lateral, obl que or 
compound views. 


The unique stand allows universal positicning of the 
tube and intensifier anywhere in the transverse, vertical 
and longitudinal axes. The table provides triaxial 
movement plus rotary positioning to cover the entire 
anatemical range. And the low absorption carbon fiber 
reinforced top facilitates high contrast studies. 


You'll also get the proven performance of the 
Fluod3con* 300 intensifier. With 9" triple fizId capability. 
Anc superior 14.5 megahertz bandwidth vdeo imaging 
with 3igh mA cine and photospot recording. 
Resclution, contrast ratios and quantum detection 
efficisncy are optimized for vascular procedures. 


Ask vour GE representative about the new L/U 
sysiem. It gives you all the angles and all tne room 
youl ever need. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 


You'd expect it from GE. 
GENERAL @@ ELECTRIC 





45° LAO, 40° Cranial 


ULTRASOUND 
IN PEDIATRICS 


Edited by 
MURRAY MISKIN, M.D. 


Diagnostic ultrasound has been in clinical 
use for over a decade, yet only in recent 
years has it been extensively applied in 
pediatrics. Ultrasound In Pediatrics is the 
first comprehensive text of its kind to illus- 
trate and analyse the usefulness of diag- 
nostic ultrasound in pediatric practice. 
The book confines itself to the major areas 
of current ultrasound investigation in 
children. It presents a wealth of vital in- 
formation which has not been generally 
available heretofore. Ultrasound In Pedi- 
atrics will show readers just what can be 
accomplished at present and will stimulate 
them to broaden the scope of this field. In 
addition to thorough chapters on echo- 
encephalography and echocardiography, 
there is an extensive discussion of the role 
of ultrasound in pediatric gynecology. The 
chapters on the abdomen and urinary tract 
contain a great deal of relevant material 
on these aspects of ultrasonography. The 
text is amply illustrated with 549 photo- 
graphs and diagrams. 


. 1979, 352 pp., illus., $29.50 ISBN: 0-8089-1117-1 


Send payment with order and save postage and 
handling charge. 


Prices are subject to change wühout notice. 
vU e 


^ GRUNE & STRATTON 


. A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 
"In FIFTH AVENUE, NEW YORK, N.Y. 10003 
|| 2428 OVAL ROAD, LONDON NWI1 7DX 
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Index to Advertisers 
In Alphabetical Order 


Agfa-Gevaert Rex, Inc. 
Atomic Energy of Canada 
CGR Medical Corporation 
Dunn Instruments, Inc. 


DuPont CRONEX® Processor and Chemical 
Mixer 


Eastman Kodak Company 
E-ZEM Company 
Elema-Schonander, Inc. - 
C. B. Fleet Co. 

General Electric Company 
Grune & Stratton, Inc. 
Imaging Systems 

Machlett Laboratories 
Medi-Tech Division 

Ohio Nuclear 

Omnimedical 

Pfizer Medical Systems, Inc. 
Philips Medical Systems, Inc. 
Picker Corporation 

Precise Optics 

Purdue Frederick Company 
Pyne X-Ray Corporation 
Radiologic Sciences, Inc. 
Siemens Corporation 

E. R. Squibb & Sons, Inc. 
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BAGS 


There's one to meet every preference ...all made of durable, non-crack, heavyweight 
vinyl Our selection includes snap cap models...1 and 2—piece rigid spout...retrograde 
fill...double tie wrap...and others, each crafted to our highest standards, and every 


enema bag is completely inspected to assure compliance wrh our rigorous quality 
control standards. 





TIPS 


Perhaps the larcsst selection anywhere. 
Choose from flexible tips... Miller air tips 
for double contrast, with and without cuffs... 
colostomy ar contrast tips. .. pediatric tips 
and over 30 other specialized designs 

that make your work easier. 





TUBING 


We use only the finest grade of flexible 
vinyl...to be a perfect component of 
any E-Z-EM barium enema system you 
create. Available in either standard 
^e" lumen, %” XL, and 2" Super XL. 





Call today...we have the knowledge and the products! 


-Z-EM 7 Portland Avenue, Westbury, New York 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V. Infirmeriestraat 6-8 Rotterdam 16, Netherlands 
—— E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona mgusa! Vallejo. Mexico 16 D F ©1/79 | 
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Handle it with 





L/ 


Autoload 112 is the natural velopment of an idea whose time is still with us. =our years ago, 
Dunn Instruments introduced “he multi-image camera with X-ray film to serve the growing 
revolution in video-based diagnostic imaging. Economy, convenience and suerior image quality 
brought instant acceptance. Snce then, in the familiar pattern, progress itself has created new 
challenges. Like film harxlir-3, which in some applications can be a hassle: where the caseload or 
the imaging requirements per »etient are great. Or in any institution where heavy demand 
produces a bottleneck a: the darkroom. Then dealing with manually loaded fim cassettes can 
waste valuable time and space, and multiply the chances for error. 





With Autoload you bulk loadHCO sheets of film at a time, in a matter of seconds. directly into the 
camera in full daylight. Tnerwezpose as many sheets as you want and take them in the film 
transport drawer to the darkroan. Or better yet, get Autoload with optional direct feed into its own 
companion film processcr, aad have developed film in 90 seconds right in the maging lab! 


Automated film handling ‘s only part of what makes Autoload 112 the most adve ncec multi-image 
camera ever. The uncompromising quality of its components is exemplified by the Tektronix 634 
flat-faced video monitor, witha 400 lines resolution and backporch-clamped black level stability. 
Other standard features Mmclude on-axis Schneider optics, microprocessor corrrol e:ectronics, 
remote operation and video inversion. You can order Autoload in your choice of film sizes (up to 
14" x17") and image formats including switch-selectable multi-format models . 


If film hassling is holding you up, vou should look into Autoload. For further infarmation, call us 
collect or write Dunn Instr.imerrs, 544 Second Street, PO. Box 771 72, San Francisco, California 
94107. Telephone (415) 957-1500. 


Autoload 112 


by Dunn Instruments 
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Diagnosis: 

Posteior Inferior Cerebellar Artery Aneurysm 

Clinical Data: 

55 year old woman with diplopia, increasing rigF -sided weakness 
and hyperacousis in the left ear of 18 months du-ation 


CT Scan: 

4 midine mass is noted in the posterior fossa. Th= mass is partially 
zalcifi&d and enhanced slightly after contrast infus on. On the basis 
of this scan it is impossible to determine if this lesion is intra or extra- 
axial n location 

_eft Vertebral Arteriogram: 

A large aneurysm arising from the proximal posterior inferior cer- 
sbella artery is shown. 


The erteriogram and the CT scan reproductions are both reduced 
to 79% of their original size 


Angiography and CT scanning. 
Each has its own special diagnostic advantages 
in this era of expanding imaging technology. 


Angiography and 





Elema-Schonander. 


For diagnostic specificity. 


While CT has proved to be a highly sensitive diagnostic tech- 
nique, in many cases angiography is necessary to make a 
specific diagnosis. And, no matter what your angiographic 
applications are, Elema-Schonander has a sheet-film chang- 
er to meet your requirements. 


AOT-S Models: Six exp/sec, 30-film capacity AOT-S Models 
are available to accommodate either 35cm x 35cm (14" x 
14") or 24cm x 30cm sheet-film sizes. 


PUCK Models: Three exp/sec, 20-film capacity PUCK 
Models, which handle the same sheet-film sizes, are avail- 
able for applications in which increased mobility, compact- 
ness and magnification are important considerations. 


Both AOT-S and PUCK sheet-film changers have Elema- 
Schonander’s CFRP (carbon-fiber reinforced plastic) front 
compression plate for low x-ray attenuation with intimate 
screen/film contact. Both are punch card controlled for ac- 
curacy and convenience. Both can be used for single plane, 
or biplane simultaneous or alternating sequences. 


Call or write for brochures describing the AOT-S and PUCK 
sheet-film changers. Elema-Schonander, Inc., 699 Lively 
Blvd., Elk Grove Village, IL 60007. (312) 593-6770. 


78216 





AOT-:5 Sheet-film Changer 


PUCK Sheet- im Caanger 
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Fast opacification 


Maximal opacification of renal passages may begin as early as 
one minute following injection of Renovue-65 (lodamide Meg- 
lumine Injection) and within five minutes after start of infusion of 
Renovue-DIP (lodamide Meglumine Injection 24%). 


"High contrast density 


lodamide meglumine produces dense opacification of 
calyces, renal pelves and ureters. 


Rapid urinary excretion 


Contrast medium is excret»d essentially unchanged in the 
urine, principally by glomerular filtration, but at /east one-third ts 
secreted by renal tubules. 
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Renovue-65 
lodamide Meglumine Injecton 
65% iodamide meglumine with approximately 


30% (300 mg/ml) organically bound iodine 
Available in 50 ml single-dose vials 


Renovue-DIP 


lodamide Meglumine 
Injection 2496 


Useful when routine pyelography would rot be 
expected to be, or has not been, satisfac ory fcr 
diagnosis. 

2496 iodamide meglumine with approximately 
1196 (111 mg/ml) organically bound iodine. 
Available in 300 ml single-dose bottles 





see next page for brief summary. 
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RENOVUE*-65 

lodamide Meglumine Injection 
Renovue*-DIP 

lodamide Meglumine Injection 24% 


DESCRIPTION: Renovue-65 (lodamide Meglumine Injection) and 
Renovue-DIP (lodamide Meglumine Injection 2496) are radiopaque 
urographic contrast agents supplied as sterile, nonpyrogenic, 
aqueous intravenous solutions. Renovue-65 provides 65% 
iodamide meglumine with approximately 30% (300 mg/m!) organi- 
cally bound iodine with 0.01% edetate disodium as a sequestering 
stabilizing agent. Renovue-65 contains approximately 0.0124 mg 
(0.0005 mEq) sodium per ml. Renovue-DIP provides 24% iodamide 
meglumine with approximately 11.196 (111 mg/ml) organically 
bound iodine with 0.00368% edetate disodium as a sequestering 
stabilizing agent. Renovue-DIP contains approximately 0.0046 mg 
(0.0002 mEq) sodium per ml. 

CONTRAINDICATIONS: No absolute contraindications; however, 
see WARNINGS. 

WARNINGS: Because of the great possibility of producing transient 
to fatal renal failure, a definite risk exists with excretion urography in 
patients with multiple myeloma. The risk in these patients is not a 
contraindication to the procedure; however, avoid dehydration in 
preparing these patients since this may predispose to precipitation 
of protein in the renal tubules. 

Administer radiopaque materials to patients known or suspected 
to have pheochromocytoma only if the physician deems that the 
possible benefits outweigh the considered risks and then only with 
extreme caution while keeping the volume of drug at an absolute 
minimum. Assess blood pressure throughout the procedure and 
have measures for treatment of a hypertensive crisis available. 

Intravenous contrast media have been shown to promote sickling 
in persons homozygous for sickle cell disease. Perform urography 
with extreme caution in presence of anuria or severe concomitant 
hepatic and renal disease. Although not an absolute contraindica- 
tion to use of iodamide meglumine, a history of sensitivity to iodine 
per se orto any contrast agent calls for extreme caution in adminis- 
tration. 

PRECAUTIONS: Genera/—Since all procedures utilizing contrast 
media carry a definite risk of producing side effects, carefully eval- 
uate the risk-benefit factor before undertaking a procedure be- 
cause life-threatening and fatal reactions may occur without warn- 
ing. Constantly have available a fully equipped emergency cart (or 
equivalent supplies and equipment) and personnel competent in 
recognizing and treating all degrees of adverse reactions to the 
drug or to the procedure. Immediately discontinue administration of 
the contrast agent if a serious reaction occurs. Keep competent 
personnel and emergency facilities available for at least 30 to 60 
minutes after administration to cope with severe delayed reactions. 

Henal toxicity has been reported in a few patients with liver 
dysfunction who were given oral cholecystographic agents fol- 
lowed by urographic agents; therefore, if known or suspected he- 
patic or biliary disorder exists, administration of iodamide meg- 
lumine preparations should be postponed following the recent in- 
gestion of cholecystographic agents. Exercise caution with use of 
contrast media in severely debilitated patients and in those with 
marked hypertension. Consider the functional ability of the kidneys 
before injecting iodamide meglumine preparations. Bear in mind 
the possibility of thrombosis or other complications due to mechan- 
ical trauma of the intravenous procedure. Collect urine before or two 
or more days after administration of the drug since contrast agents 
interfere with some chemical determinations made on urine speci- 
mens. Perform PBI and radioactive iodine uptake studies, if such 
are indicated, prior to administration of the drug since iodine- 
containing contrast agents may alter thyroid function test results. If 
use of an antihistamine for premedication or treatment of an adverse 
reaction is considered, recognize that admixture of an antihistamine 
with a contrast agent may result in a precipitate; because of this, 
different sites should be used to administer the antihistamine and 
the contrast agent. Use of a diuretic prior to the examination in order 
to increase the urinary concentration of the contrast agent is not 
desirable; dehydration may predispose to a greater incidence of, or 
more severe, reactions. Consider the increased osmotic load asso- 
ciated with drip infusion pyelography in patients with congestive 
heart failure; the diuretic effect of drip infusion pyelography may 


hinder assessment of residual urine in the bladder. Do not exceed 
recommended rate of infusion (appropriate volume infused in ap- 
proximately 10 minutes) of Renovue-DIP (lodamide Meglumine In- 
jection 24%). 

Sensitivity Testing—Severe, life-threatening reactions often resem- 
ble hypersensitivity phenomena. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast 
agent warrants special attention and may predict more accurately 
than pretesting the likelinood of a reaction although not the type nor 
severity of the reaction in the individual. The value of any pretest is 
questionable. The pretest most performed is the slow I.V. injection of 
0.5 to 1.0 ml of the preparation prior to injection of the full dose; 
however, the absence of a reaction to the test dose does not pre- 
clude the possibility of a reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, the necessity for 
continuing the examination should be carefully re-evaluated; if 
deemed essential, the examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be ex- 
tremely severe; therefore, close observation and facilities for 
emergency treatment are essential. 

Usage in Pregnancy—No teratogenic effects attributable to 
iodamide meglumine preparations have been observed in mouse, 
rat, and rabbit reproduction studies. Safety for use during preg- 
nancy in humans has not been established. Although there is no 
clearly defined risk, the possibility of infrequent or subtle fetal dam- 


age cannot be excluded. lodamide meglumine should be used in, 


pregnant women only when clearly needed. 

Pediatric Use—Safety and effectiveness for pediatric use have not 
been established. 

ADVERSE REACTIONS: In clinical studies, adverse reactions oc- 
curred in approximately 9.5 to 1396 of patients. Nausea and/or 
vomiting, urticaria, pruritus, a rise or fall in blood pressure, sneez- 
ing, and sensation of warmth occur most frequently (individually 
occurring at a frequency of approximately 1 to 5% and usually mild). 
The following occur less frequently: generalized flushing, lacrima- 
tion, headache, edema of the eyelids, coughing, retching, bitter or 
metallic taste, pharyngeal burning sensation, nasal congestion, 
hoarseness, sweating and weakness, malaise, perianal burning 
sensation, pain and erythema at injection site due to faulty tech- 
nique, bradycardia, hyperpnea, flank tenderness, chills, syncope, 
pulse rate increase, shortness of breath, chest pain, tachycardia, 
hemiparesis, and shock. Other reactions to iodinated contrast 
media include fever, dizziness, restlessness, lightheadedness, pal- 
lor, choking, laryngeal or pulmonary edema, dysphagia, facial or 
conjunctival petechiae, rash and other eruptions, wheezing, asth- 
matic reaction, cramps, tremors, anxiety, hematomas and ec- 


bad 


chymoses around injection site due to faulty technique, vein crampw.. 


partial collapse of injected vein, thrombophlebitis and cellulitis fol- 
lowing injection, neutropenia, transient proteinuria, hysterical reac- 
tion and numbness of head and neck, and convulsions. "lodism" 
(salivary gland swelling) has been reported infrequently; immediate 
or delayed rigors sometimes with hyperpyrexia has occurred rarely. 
Antihistaminic agents may be of benefit in event of adverse reac- 
tions. Adverse reactions may be severe enough to require discon- 
tinuation of injection of Renovue-65 (lodamide Meglumine Injection) 
or infusion of Renovue-DIP (lodamide Meglumine Injection 24%). 

Severe reactions, which may require emergency measures, may 
take the form of a cardiovascular reaction characterized by periph- 
eral vasodilatation with resultant hypotension and reflex tachycar- 
dia, dyspnea, agitation, confusion, and cyanosis progressing to 
unconsciousness. Cardiac arrest, ventricular fibrillation, cardiac 
arrhythmias, hypertension, temporary renal shutdown or other ne- 
phropathy may occur rarely. The histamine-liberating effect of an 
iodinated contrast agent may induce a reaction ranging in severity 
from rhinitis or angioneurotic edema to laryngeal or bronchial 


spasm and, rarely, anaphylactoid shock. » 


For full prescribing information, consult package inserts. 
HOW SUPPLIED: Renovue-65 (lodamide Meglumine Injection) is 
available in 50 ml single-dose vials. Renovue-DIP (lodamide Meg- 
lumine Injection 2496) is available in 300 ml single-dose infusion 
bottles (designed to be suspended from an I.V. stand). 
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X-PREP Liquid is formulated specifically for effective bowel evacuation prior to diagnostic procedures. 

It induces peristalsis through virtually colon-specific action. X-PREP Liquid has been found effective in 
cleansing the colon for diagnostic evaluation in 9595 of 749 patients prepared for barium enemas, intrave- 
nous pyelography, or colonoscopy.* Its pleasant taste meets with high patient acceptance, and its ease 

of administration is appreciated by the patient and nursing staff. 


Supplied: X-PREP Liquid (standardized extract of senna fruit) in 2v2 fl. oz. bottles (alcohol 7% by volume). X-PREP Powder (standardized 

senna concentrate) in 34 oz. containers. Now Available: X-PREP™ Bowel Evacuant Kit. Each kit contains: two SENOKOT® S Tablets (standardized 
senna concentrate and dioctyl sodium sulfosuccinate), one bottle of X-PREP® Liquid 217 fl. oz., and one RECTOLAX™ Suppository (bisacodyl 

10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, and the correct time sequence of administering the above laxatives. 
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Rapid and Accurate Diagnosis of Acute Cholecystitis with °°" Tc-HIDA 
Cholescint graphy 


HEIDI S. WEISSMANN,' MICHAEL S. FRANK,? LESLIE H. BERNSTEIN,? AND LEONARD M. FREEMAN' 


Technetium-99m dimethyl acetanilide iminodiacetic acid 
(HIDA) cholescintigraphy was performed on 90 patients with 
suspected acute cholecystitis. Visualization of the gallbladder 
established patency of the cystic duct and excluded the 
diagnosis of acute cholecystitis in 50 of 52 patients. Nonvi- 
sualization of the gallbladder with visualization of the common 
bile duct was diagnostic of acute cholecystitis in 38 patients, 
all subsequently proven at surgery. The observed accuracy of 
this procedure is 98% and specificity is 100%. The false 
negative rate is 5% and false positive rate is zero. 

Technetium-99m-HIDA has many advantages which make it 
the procedure of choice in evaluating a patient for suspected 
acute cholecystitis. It is a rapid, simple, safe examination 
which provides functional as well as anatomic information 
about the hepatobiliary system in individuals with a serum 
bilirubin level up to 8 mg/100 ml. 


The rapid and accurate assessment of the patient with 
suspected acute cholecystitis remains an extremely im- 
portant and sometimes difficult problem. Cholelithiasis 
and its complications are the most common indications 
for abdominal surgery and the fourth most common 
cause for surgical hospitalization in adults. More than 
500,000 operations are performed annually in the U.S.A. 
for gallbladder disease, a significant percentage of 
which are related to acute inflammatory disease of the 
gallbladder [1]. 

For many years, radiographic evaluation of suspected 
cholecystitis has depended on the use of iodinated 
contrast material, such as in oral cholecystography [2] 
and intravenous cholangiography [3]. More recently ul- 
trasonography [4] and, to a lesser extent, computed 
tomography [5] have proved to be of value in this diag- 
nostic area. While each method may contribute useful 
information in the workup of suspected cholecystitis, 
each has shortcomings. 

A new noninvasive radionuclide imaging procedure, 
technetium-99m dimethyl acetanilide iminodiacetic acid 
(HIDA) cholescintigraphy, was introduced in 1975 by 
Harvey et al. [6]. This examination offers excellent vi- 
sualization of the biliary system and, in particular, sup- 
plies functional information with regard to patency or 
obstruction of the cystic duct in patients with acute right 
upper quadrant abdominal pain. Our study was based on 
the results of °°" Tc-HIDA cholescintigraphy in 90 patients 
with suspected acute cholecystitis. This technique 
proved to be more accurate and reliable than the previ- 
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cusly reported methods currently in use. It seems to be 
tne procedure of choice for this diagnostic problem. 


Subjects and Methods 


Ninety adult patients were studied for suspected acute cho- 
lecystitis. Their bilirubin levels ranged from 0.2 to 8.0 mg/100 
ml (table 1). All patients were kept in a fasting state for at least 
2 hr before the examination. Informed consent was obtained. 

Patients were supine under an Anger scintillaticn camera 
(<lscint, Haifa, Israel) and 5-10 mCi of ?*"Tc-HIDA prepared 
from a commercial kit (Merck-Frosst Labs., Dorval, Quebec, 
Canada) was injected intravenously. This work was performed 
under an investigational new drug application cf Merck-Frosst. 
The availability of several iminodiacetic acid compounds is 
anticipated in the latter part of 1979 and the cost wil likely be 
comparable to other liver imaging agent kits. Five hundred 
thousand counts were accumulated for each scintiphoto. The 
field of view included the liver, gallbladder, cuodenum, and 
jejunum (fig. 1). An image was obtained 1 min after injection to 
v sualize the blood pool phase, followed by serial scintiscans 
every 5 min for the first 30 min and at 45 and €0 min. Delayed 
scans were obtained when necessary dependinc on the individ- 
ual case. Most studies were completed within 1-1'/z hr. If the 
gallbladder was visualized, the study was continued until activ- 
ity was noted in the duodenum. An oral fatty meal (Liposperse, 
Summit Medical Products, New York) was then administered 
and poststimulation scans were obtained between 30 and 60 
min. If no significant gallbladder contraction was observed, 40 
Ivy dog units of cholecystokinin (CCK-PZ, GIH Research Unit, 
Karolinska Institute, Stockholm, Sweden) or 0.2 ug/g of Sin- 
calide (Kinevac, Squibb) was administered intrayenously. In the 
letter part of this investigation, cholecystokinin was used as the 
sole gallbladder stimulant (see Discussion). Ser al scans were 
oO tained every minute for the first 15 min, then every 3 min for 
the remaining 15 min. In selected cases, this information was 
recorded in digital form on a computer (Dycomett2, Elscint 
Corp., Haifa, Israel) for subsequent playback ard quantitative 
evaluation of the degree of contraction after stimulation. 


Results 


Of the 90 patients studied for suspected acute chole- 
cystitis, 52 showed filling of the gallbladcer within the 
first hour, thereby demonstrating patency of the cystic 
duct (table 2) (see Discussion for pharmacokinetics). Of 
these 52 cholescintigrams, 50 exhibited a normal hepa- 
tebiliary-to-bowel transit time with identifiable intestinal 
activity in less than 1 hr, and gallbladder contraction 
ater fatty meal or cholecystokinin stimulation. These 
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TABLE 1 


Bilirubin Levels at Time of *?"Tc-HIDA 
Cholescintigraphy 


Bilirubin No. 
(mg/100 ml) patients 
Dt) pecacsssamsgens 54 
DP sc ans T E 18 
"Ae loot | Se EEEE E 8 
ML co RD 2 
E TuS UU uotyscsvepiee ses 3 
D Dd oessroxka reps 3 
BILD EEE ER E EEE 1 
PAWS) SEAE 1 


studies were interpreted as normal. In these 50 petients, 
the biliary tract was subsequently proven not to De the 
cause of the acute problem. Confirmatory data included 
21 normal oral cholecystograms, four normal intrave- 
nous cholangiograms, 25 normal ultrasound gallbiadder 
examinations, four normal gallbladders examined at sur- 
gery performed for other indications, and three mormal 
postmortem specimens. In the 43 patients who hac acute 
cholecystitis excluded by radiographic methocs, tne 
subsequent clinical course also was confirmatory. 

In two of the 52 cholescintigrams that demonstrated 
visualization of the gallbladder, the hepatobilmry-to- 
bowel transit time was markedly delayed, exceeding 2 
hr. One patient exhibited normal contraction after oral 
fat ingestion. The gallbladder of the second patient did 
not contract in response to cholecystokinin stimulation 
and right upper quadrant pain was experienced after the 
intravenous injection. Both patients had chronic chole- 
cystitis and nonobstructing stones at surgery. 

Thirty-eight cholescintigrams showed nonvisual zation 
of the gallbladder with visualization of the common bile 
duct and duodenum. Cholecystitis was subsequently 
confirmed at surgery in all 38 patients (table 2). 

On the basis of a visualized or nonvisualized gellblad- 
der in less than 1 hr, the accuracy of ??"Tc-HIDA chole- 
scintigraphy in this series was 98% (88 of 90) and the 
specificity was 10096 (38 of 38). The false positive rate 
(gallbladder nonvisualization) was zero (0 of 50) end the 
false negative rate (gallbladder visualization) was 5% (2 
of 40) (table 2). 

Additional abnormalities incidentally discovered in 15 
99mTc-HIDA examinations included pericardial ef usion, 
ascites, ureteral obstruction, malrotation, hepatic 
masses, mass lesions in the head of the pancrees, and 
mass lesions displacing bowel. 

No allergic reactions or other side effects were ob- 
served as a result of this procedure. The total amount of 
HIDA in each kit was 10 mg. Since each kit generally 
supplies two to four patients, the actual amount cf HIDA 
received by any given patient would be decreased ac- 
cordingly. 


Discussion 


Limitations of Current Procedures 


Oral cholecystography, intravenous cholangiocraphy, 
ultrasonography, and computed tomography have defi- 
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nite limitations in the evaluation of patients with acute 
right upper quadrant pain. A radionuclide imaging pro- 
cedure such as ?*"Tc-HIDA cholescintigraphy, capable 
of yielding functional and anatomic information, does 
not have the same limitations nor any apparent contrain- 
dications. As with any diagnostic examination associated 
with radiation exposure, the benefit-to-risk ratio must be 
considered when the study is proposed for pregnant 
women. 

Visualization of the gallbladder on oral cholecystogra- 
phy is limited by the need for oral ingestion, intestinal 
absorption, and hepatic conjugation of iopanoic acid or 
related compounds [7]. This delays the possibility of 
diagnosis by at least 12 hr [8] and, in 25% of cases, 
contrast material administration must be repeated on a 
second day [9]. Considering that the incidence of com- 
plications, especially gallbladder perforation, peaks 
around the third day of symptomatology, acute cholecys- 
titis should be diagnosed promptly in order to maintain 
the lowest possible morbidity and mortality [1, 10, 11]. 
This generally precludes the use of oral cholecystogra- 
phy in patients with suspected acute cholecystitis. In 
addition, nonvisualization of the gallbladder on an oral 
cholecystogram is not specific for cholecystitis. There 
are numerous causes of nonvisualization unrelated to 
hepatobiliary disease, including failure to take or retain 
the pills, esophageal or pyloric obstruction, malabsorp- 
tion, and diarrhea [2, 9]. Furthermore, oral cholecystog- 
raphy is of limited value in cases with hyperbilirubinemia. 

Intravenous cholangiography offers an alternative to 
oral cholecystography, but it has several significant 
limitations. Any procedure using iodinated contrast me- 
dia must be performed with caution, if at all, in patients 
with renal or hepatic failure. The renal and hepatotoxicity 
of the iodipamide contrast agent have been well docu- 
mented [12-15]. Intravenous cholangiography has a mor- 
bidity of 1096-2096, including numerous side effects 
ranging from nausea and vomiting to anaphylaxis and 
death. Reported mortality is 1 in 5,000, two to six times 
greater than that of excretory urography [10, 16]. The 
ability to visualize the biliary tree by intravenous cholan- 
giography decreases appreciably when the serum biliru- 
bin level is in the range of 2-4 mg/100 ml, and virtually 
no visualization occurs above the level of 4 mg/100 ml 
[17]. Furthermore, the accuracy of intravenous cholan- 
giography in diagnosing acute cholecystitis is reportedly 
limited [9, 17]. In one series [18] where intravenous 
cholangiography was performed with tomography, 12% 
of cases with nonvisualized gallbladder and visualized 
common bile duct had normal gallbladders at surgery. In 
the same study, the gallbladder failed to visualize in 2296 
of cases where a normal functioning gallbladder was 
visualized on oral cholecystography. Thus, nonvisuali- 
zation of the gallbladder on intravenous cholangiogra- 
phy is also not a sine qua non for cholecystitis. Further- 
more, when the gallbladder does visualize, cholelithiasis 
is diagnosed accurately in only 5596 and choledocholi- 
thiasis in only 4596 of cases [18]. 

The strengths of ultrasound and computed tomogra- 
phy are related to their ability to demonstrate anatomic 
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Fig. 1. —Normal **"Tc-HIDA choles- 
cintigram at 20 min. RHD = right he- 
patic duct, LHD = left hepatic duct, 
CHD = common hepatic duct, Cys. D 
= cystic duct, GB = gallbladder, CBD 
= common bile duct, Duo. = duo- 
denum, Jej. = jejunum. 


TABLE 2 
Clinical Results of ?**"Tc-HIDA Cholescintigraphy 








Visible 





Nonvisible 
Fina! Diagnosis Gallbladder Gallbladder 
at 1 hr at 1 hr 
Cholecygiila eos 38* 2t 


Mormal 2. ce X Ier £s 0 50 


* Cholecystitis confirmed at surgery. 
f Chronic cholecystitis with numerous small stones and sludge in association 
with patent cystic ducts at surgery. 





detail without contrast agents. This can be of particular 
value in patients with acute right upper quadrant pain if 
gallstones are seen in the region of the gallbladder neck, 
cystic duct, or common bile duct, or if there are other 
associated findings such as a thickened gallbladder wall 
[4]. The major weakness of ultrasonography and com- 
puted tomography is that they are purely anatomic meth- 
ods of imaging and give limited information about func- 
tion. Since 15 million Americans have gallstones, most 
of whom are asymptomatic [19], the documentation of 
their presence by either of these methods does not 
determine functional occlusion of the cystic duct and, 
therefore. cannot be unequivocally equated with acute 
cholecystitis. 


Radiolabelled Compounds for Hepatobiliary Imaging 


Until recently, radionuclide imaging in the workup of 
patients with acute cholecystitis was limited to iodine- 
131 rose bengal. While the biokinetics of liver uptake 
and excretian of rose bengal are acceptable, the useful- 
ness of this agent is severely limited by the '°'I label. The 
long physical half-life of 8.1 days and the significant 
particulate (beta) emission associated with ‘*'l decay 
limits acceptable doses to the microcurie range. In 
addition, '?'! has a high primary photon energy peak of 
364 keV which is suboptimal for Anger camera imaging. 
These factors do not allow adequate visualization of the 
biliary tree. A significant improvement was made by the 
introduction of '?3| rose bengal with a shorter physical 
half-life (13.1 hr), lower gamma photon peak of 159 keV, 
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and lack of beta emission [20]. However, th s relatively 
short-lived nuclide is cyclotron produced, which limits 
its availability. 

Technetium-labeled agents have an ideal ^alf-life of 6 
hr and are pure gamma emitters. In view of these factors, 
multimillicurie doses, several orders of magn tude higher 
than the permissible dose of '*'l labeled agents, may be 
administered. The number of photon-emittng events 
capable of being detected are commensurately in- 
creased. resulting in a significant improverrent in the 
statistics of nuclear imaging. Furthermore, tne techne- 
tium photon peak of 140 keV is ideal for use w th the thin 
0.6 or 1.3 cm crystal of the Anger camera. 

For these reasons, there has been a recen: prolifera- 
tion of technetium-labeled radiopharmaceuticals in an 
attempt to develop a hepatobiliary imaging agent of 
greater clinical usefulness than rose benga [2°, 22]. 
Experiments have been conducted with several po:ential 
hepatobiliary radiotracers such as ??"Tc per icillamine 
[23], ?**" Tc pyridoxylideneglutamate [24], 99m T^ dihydro- 
thioctic acid [25], and the ??"Tc-labeled iminodiacetic 
(IDA) derivatives, one of which is the subject o* this study 
[26-29]. 

In 1975, Harvey and associates [6, 30] disccvered that 
a small chelating group capable of binding technetium 
to iminodiacetic acid (IDA) was actively accum. lated and 
excreted by the hepatobiliary system. They exzmined its 
potential usefulness by studying two specific N-substi- 
tuted iminodiacetic acid derivatives, methyliminodiacetic 
acid (MIDA) and N-(2,6-dimethylphenylcarbamcylmethyl) 
iminodiacetic acid (HIDA), in vitro and in vivo in mice 
and dogs. They demonstrated that the biologic distribu- 
tion of the radiopharmaceutical was governed almost 
exclusively by the N-substituted group. 

The structural characteristics necessary for hepatobi- 
liary uptake and excretion include a molecular weight of 
300-1,000, a strong polar group, at least two ring Sys- 
tems in different planes, and strong binding to albumin 
[31]. Technetium-HIDA has a molecular weight of 387, a 
strong organic anion (COO- ), two ring systems in differ- 
ent planes, and binds to albumin. Thus, it ts st- 1cturally 
well suited for hepatobiliary imaging (fig. 2). 
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Fig. 2.— Chemical structure of **"Tc-HIDA: N-(2.6- 
dimethylphenylcarbamoylmethyl) iminodiacetic acid. 


Normal °™Tc-HIDA Cholescintigram 


Serial scintigrams after an intravenous injection of 
??" Tc-HIDA yield a dynamic representation of hepatobili- 
ary function. Patients are fasted for at least 2 hr prior to 
examination to prevent the possibility of a false positive 
study (nonvisualization of the gallbladder), as has been 
observed with **?"Tc Pyridoxylideneglutamate [32]. After 
eating, decreased visualization of the gallbladder is ex- 
pected since the degree of postprandial gallbladder 
filling is small for at least 1 hr [32]. About 85% of ?*9"Tc- 
HIDA is taken up by the hepatocytes and excreted un- 
changed into the biliary system and the bowel: the 
remaining 15% is excreted by the kidneys [27, 30]. In the 
normal individual, renal excretion is usually only ob- 
served within the first 10 min and then is no longer 
prominent. Activity peaks in the liver within 5-10 min: the 
common bile duct, gallbladder, and duodenum are usu- 
ally visualized between 15 and 30 min. The upper limits 
of normal for visualization of these structures is 1 hr. 
Gallbladder contractility can be evaluated by stimulation 
with a fatty meal or intravenous cholecystokinin (fig. 3). 


Advantages of **?"Tc-labeled IDA Derivatives 


Technetium iminodiacetic acid (IDA) derivative imag- 
ing seems to be a safe and simple procedure with no 
known contraindications or complications. In our series 
and all reported patients [26, 28, 33, 34], as with most 
radionuclide imaging procedures, no adverse reactions 
have been observed. The patient's habitus and the pres- 
ence of bowel gas do not pose technical difficulties as 
they do in other radiographic procedures available. 

Although most patients with suspected acute chole- 
cystitis have normal or slightly elevated bilirubin levels. 
it should be noted that °™Tc-HIDA provides reasonably 
good visualization with bilirubin levels up to 7-8 mg/100 
ml. Several other derivatives of IDA, such as the parabu- 
tyl analog, afford improved visualization with markedly 
elevated bilirubin levels [33]. The false negative rate of 
5% and false positive rate of zero that we observed are 
considerably less than those associated with intravenous 
cholangiography [18]. 

In addition, technetium IDA imaging is capable of 
giving anatomic and functional information not obtaina- 
ble from oral cholecystography and intravenous cholan- 
giography. Hepatocyte function can be evaluated by the 
degree and rate of technetium uptake. During the first 15 
min while the radiotracer is still in the hepatic paren- 
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Fig. 3. — Normal **"Tc-HIDA cholescintigram. Serial scans. Hepatic 
uptake and excretion with sequential visualization of biliary tract and 
bowel. Common bile duct (arrow). Gallbladder well visualized from 20 
min on; good contraction after fatty meal (lower right). Bladder activity in 
lower portion of 45 min and 1 hr scans. 


chyma, space-occupying disease is detectable in a man- 
ner analagous to °™Tc sulfur colloid imaging. The intra- 
hepatic ducts are frequently visualized, particularly in 
partially obstructed states. The visualization or exclusion 
of the gallbladder reliably implies patency or obstruction. 
respectively, of the cystic duct. This finding in suspected 
acute cholecystitis is considerably more important than 
the anatomic demonstration of gallstones by ultrasound 
or any other method. 

Common bile duct obstruction can be readily deter- 
mined by evaluating its size and observing the rate of 
excretion into the bowel. Furthermore, since the course 
of small and large intestine is clearly visualized, space- 
occupying masses in the abdomen may sometimes be 
inferred by the detection of bowel displacement. 


Establishing the Diagnosis of Acute Cholecystitis 


In our experience, when the gallbladder does not 
visualize in the face of normal hepatocyte uptake and 
common bile duct excretion in fasting patients with 
acute right upper quadrant pain, the diagnosis of chole- 
cystitis can be made with certainty (fig. 4). Of the 38 
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Fig. 4. — Acute cholecystitis. Serial scans. Normal hepatic uptake and 
excretion with visualization of common bile duct and small intestine. No 
gallbladder visualization throughout study. Acutely inflamed gallbladder 
with calculus obstructing cystic duct was found at surgery. 


patients in our series who had this pattern, 100% were 
surgically proven to have cholecystitis. This is compa- 
rable to the findings recently reported [33] in a smaller 
series of patients where all those with acute cholecystitis 
had nonvisualized gallbladders. In addition, the caliber 
of the intrahepatic and common bile ducts can be evalu- 
ated (fig. 5). 

While nonvisualization of the gallbladder seems to be 
diagnostic of cholecystitis, it does not necessarily differ- 
entiate between acute and chronic disease. It has been 
proposed that if the gallbladder fails to visualize within 2 
hr, a repeat ??"Tc-HIDA injection should be given 30 min 
after administration of cholecystokinin [34]. Persistent 
nonvisualization of the gallbladder confirms cystic duct 
obstruction and is diagnostic of acute cholecystitis; 
whereas, if the gallbladder visualizes after administration 
of cholecystokinin, the diagnosis of chronic cholecystitis 
with a patent cystic duct is made. In the clinical setting 
of acute right upper quadrant pain, in which we have 
used this test, the ability to distinguish between acute 
and chronic cholecystitis has not been a critical factor. 
We have not routinely administered cholecystokinin in 
cases of nonvisualization, and no diagnostic errors have 
resulted. 


Excluding the Diagnosis of Acute Cholecystitis 


If the gallbladder, common bile duct, and duodenum 
are visualized within 1 hr after injection, the diagnosis of 
acute cholecystitis can be virtually excluded, realizing, 
however, that acalculous cholecystitis remains a diag- 
nostic possibility [35]. In view of this, a fatty meal or 
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=ig. 5.— Acute cholecystitis associated with dilated common bile duct. 
Normal hepatic uptake and excretion with visualization of dilated intra- 
hepatic and common bile ducts (seen best at 1 hr). Normal transit time to 
bowel. No gallbladder visualization. Right and left renal pelves (arrow- 
heeds). Cholecystitis with cholelithiasis found at surgery. Ducts were 
dilated, presumably due to previous passage of stones. 


intraver ous injection of cholecystokinin [36] or Sincalide 
[37] car be given and gallbladder contraction observed 
on seriz! scintiscans, as well as quantitated with the aid 
of a ccmputer. As our study progressed, it became 
apoarert that the necessary information regarding gall- 
bladder contractility could be obtained most reliably by 
usiag intravenous cholecystokinin or Sincalide and omit- 
ting the fatty meal. We have not yet had the opportunity 
to study patients with acalculous cholecystitis. However, 
failure to respond to cholecystokinin stimulation was 
noted ir one of the two false negative cholescintigrams 
where the gallbladder did visualize despite the presence 
of cholecystitis. 

Ir the two false negative cases, °°"Tc-HIDA cholescin- 
tigraphy revealed gallbladder and common bile duct 
visvalizetion within 1 hr. The hepatobiliary-to-bowel tran- 
sit time was markedly delayed in both cases. exceeding 
2 hr. One patient did respond to fatty meal stimulation. 
The second patient was given intravenous ct olecystoki- 
nin which provoked right upper quadrant pain. The 
gal 5ladder failed to contract on serial scans. Thus, 
despite gallbladder visualization, there were associated 
findings in both cases which suggested the presence of 
biliary d sease. At surgery both patients had a patent 
cystic duct in the precence of chronic cholecystitis with 
multiple small stones and "sludge." 

Visualization of the gallbladder in less than 1 hr essen- 
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tially excludes the diagnosis of acute obstructive chole- 
cystitis; however, the possibility of chronic cholecystitis 
without cystic duct obstruction still exists. This was 
observed in three patients studied for reasons other than 
suspected acute cholecystitis, such as chronic abdomi- 
nal pain or painless jaundice, who were not included in 
this series. 

In individuals where chronic cholecystitis is being 
considered, oral cholecystography remains an excellent 
test of gallbladder function and can visualize gallstones. 
If the gallbladder does not visualize on oral cholecystog- 
raphy, ultrasonography and ??"Tc-HIDA cholescintigra- 
phy can be used to demonstrate the presence of calculi 
and cystic duct patency or obstruction, respectively. Our 
findings in 14 patients with chronic cholecystitis with 
cholelithiasis, not included in the 90 patients reported 
here, were quite variable depending on whether the 
gallbladder is filled with "sludge" and whether cystic 
duct and/or common bile duct obstruction exist. Thus, 
in cases of chronic cholecystitis, ?*""Tc-HIDA cholescin- 
tigraphy must be evaluated in conjunction with other 
radiographic methods, such as oral cholecystography, 
intravenous cholangiography, or ultrasonography. 
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Computed Tomography and °’Ga Citrate Radionuclide Imaging for 
Evaluating Suspected Abdominal Abscess 


ROBERT G. LEVITT,’ DANIEL R. BIELLO, STUART S. SAGEL, ROBERT J. STANLEY, DIXIE J. ARON3ERG, 
MARGARET L. ROBINSON, AND BARRY A. SIEGEL 


A retrospective analysis of the results of °’Ga citrate radio- 
nuclide imaging and computed tomography (CT) in 45 patients 
with suspected abdominal abscess was conducted to deter- 
mine the merits of each method. Both techniques were highly 
sensitive in detecting abdominal abscesses, and often pro- 
vided complementary and supplementary diagnostic informa- 
tion; their combined use many times offset the limitations of 
each method used alone. Guidelines are suggested that 
permit rapid evaluation, while limiting diagnostic errors, when 
using °’Ga citrate radionuclide imaging and CT in the pres- 
ence or absence of localizing symptoms and signs. 


Both “Ga citrate radionuclide imaging and ultrasonog- 
raphy are known to be accurate, noninvasive methods of 
localizing inflammatory masses [1, 2]. The relative ad- 
vantages and disadvantages of these two methods have 
been reported [3]. Computed tomography (CT) has re- 
cently been described as another accurate imaging 
method for the noninvasive diagnosis of abdominal ab- 
scess [4, 5] . We retrospectively analyzed the results of 
both *'Ga radionuclide imaging, a whole body longitudi- 
nal imaging technique, and CT, a regional cross-sec- 
tional imaging technique, to ascertain the merits of each 
examination. 


Subjects and Methods 


From October 1975 to June 1978, 56 patients had both °’Ga 
citrate radionuclide imaging and CT examinations as part of the 
diagnostic evaluation for a variety of clinical problems in which 
abdominal abscess was a significant consideration. Pathologic 
proof of diagnosis was obtained in 17 of the 56 patients (by 
surgery im 13, percutaneous biopsy in three, and autopsy in 
one). All nine abdominal abscesses in this series were proven 
pathologically. An additional 28 patients had strong clinical 
evidence supporting the final clinical diagnosis, including at 
least 6 months of clinical follow-up. The other 11 patients were 
deleted from the study for several reasons: six outpatients were 
lost to follow-up; two patients admitted with fever of unknown 
origin left the hospital before completion of diagnostic evalua- 
tions; and in three patients radionuclide and CT studies were 
separated by more than 3 weeks (23, 30, and 35 days). The 45 
patients included in the study population had several clinical 
presentations: fever (18 patients), localized abdominal pain 
(two), fever and localized abdominal pain (seven), postoperative 
fever (five), bacterial septicemia (12), and acute change in 
mental status (one). 

CT studies were performed on either the EMI CT 5000 proto- 
type or an EMI CT 5005 body scanner. Both instruments com- 
plete a single 13-mm-thick scan in 18 sec. Oral contrast mate- 
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rial, consisting of 0.28-0.56 g of 4% (V/V) so ution of Gastro- 
grafir /water, was given 30-60 min before scanning to opacify 
intestinal loops. This was necessary to avoid mistaking fluid- 
filled intestinal loops for abnormal masses and to identify air 
colleetions and air-fluid levels outside the gastrointestinal tract. 
Peris altic motion during scanning was limited by intravenous 
administration of 0.5 mg glucagon just before scanning. lodi- 
natec urographic contrast medium was sometimes given intra- 
venously to evaluate whether an abnormal mass icentified on 
the initial CT scan enhanced with contrast material. 

Ga lium-67 citrate radionuclide imaging was routinely per- 
formed 24 and 48 hr after intravenous administration of 3 mCi 
of *'Ga citrate. All patients in this study wer» injected in the 
afternoon, precluding 6 hr imaging. In some patients, 72 hr 
imag ng was performed. Anterior and posterior whole body 
imagss were obtained on a large field scintillation camera fitted 
with a medium energy collimator on a whole body scanning 
table using triple spectrometer settings to detect tne 93, 185, 
and 300 keV photons of °’Ga. Total counts were 300,000- 
400,000 at 24 hr, 250,000-300,000 at 48 hr, and © 50,C00-200,000 
at 72 hr. If abnormalities were noted, additional detailed images 
were often obtained. If the patient's condition permittec, oral 
cathertics were given the evening before each scan and cleans- 
ing enemas on the morning of the scan in o-der to eliminate 
®7Ga activity in the bowel. 

Each radionuclide and CT study was interpreted at the com- 
pletion of the examination by one of several staff radiologists 
with «nowledge of both the clinical history a^d the results of 
other diagnostic tests, including the radionucl de cr CT study, 
but without knowledge of the final clinical diacnosis. The 
interpretation rendered at completion of each radionuclide or 
CT study was not reviewed for this investigation. In 35 cases, 
$7Ga citrate radionuclide imaging was done fist. Radionuclide 
and CT studies were performed within 7 cays of one another in 
41 cases (9196) and within 13 days in the cther four cases. 

Definitive CT diagnosis of abscess was made by icentification 
of a low density mass (0-15 EMI units), containing eir or an air- 
fluid level, clearly outside the gastrointestinal trac: [5]. Occa- 
sionelly, a higher density peripheral rim was seen surrounding 
the abscess. In contradistinction to the low density central area, 
this peripheral rim showed contrast enhancerr ent after intrave- 
nous administration of iodinated urograpnic contrast medium. 
When a low density mass not containing air or an a r-fluid level 
was dentified, a specific diagnosis of abscess could not be 
made using CT. In these cases, diagnostic poss bilities included 
abscess, tumor, and hemorrhage. 

Gallium-67 citrate radionuclide imaging was considered ab- 
normal when the images demonstrated an identical focal area 
of increased *'Ga activity in two or more scans Abnormal scan 
reports reflected a variety of possible diagnoses based on both 
clinical history and scan findings, but in this study *?'Ga citrate 


' All authors: Mallinckrodt Institute of Radiology, Washington University School cf Medicine, 510 South Kingshighway Boulevard, St. Louis, Missouri 


63110. Address reprint requests to R. G. Levitt. 


AJR 132:529-534, April 1979 
© 1979 American Roentgen Ray Society 


52€ 0361-803X '79/1324-0529 $0.00 


530 LEVITT ET AL. 


AJR:132, April 1979 


TABLE 1 


Gallium-67 Citrate Radionuclide Imaging and Final Clinical Diagnosis 

















Diagnosis 
; A ; No. 
Radionuclide Imaging 
Cases Abscess Tumor Pec Infection Fever uU MM 

Persistent focus 

of increased 

activity ....... 25 9 E PF 533 
Normal ......... 20 3 13 3 





Note.— Focus of increased activity not related to primary final clinical diagnosis in one case of tumor, two cases of 


inflammation, and two cases of infection. 


* Both liver metastases and ascending cholangitis were found at surgery in one case. 


T Increased activity due to *"Ga retained in bowel in one case. 


TABLE 2 
CT Scanning and Final Clinical Diagnosis 




















Diagnosis 
No. 
CT Fever 
Cases Abscess Tumor Infection of Unknown 
Origin 
RDBOBBS annsa TAA Y £3 6 6 T zu d 
TUE oc tasas vr rea xdns 4 4* 1 
Low density mass: ab- 
Scess vs. tumor ....... 4 2 2 TM i3 
Other significant mass .. 2 es Pp 1 [É 
No significant mass ..... 29 1 1 188 28 








Note. — Seven cases of no significant mass on CT were diagnosed as inflammation. 
* Liver metastases detected in one case by CT; liver metastases and ascending cholangitis found at surgery. 


t Left upper quadrant phlegmon. 
t ?Enlarged retroperitoneal lymph nodes. 


§ Incidental renal cysts identified in one case of infection and one case of fever of unknown origin. 


radionuclide imaging results were only classified as normal or 
abnormal. 


Results 
Gallium-67 Citrate Radionuclide Imaging 


A persistent focus of increased activity was detected in 
25 patients (table 1); the focus of increased activity was 
intraabdominal in 21 patients and extraabdominal in four 
patients. The increased activity corresponded to intra- or 
retroperitoneal abscess in nine patients, abdominal or 
retroperitoneal tumor in four, abdominal inflammatory 
process in two (radiation proctitis, lupus nephritis), ab- 
dominal infection in two (ascending cholangitis, left 
upper quadrant phlegmon), and aspiration pneumonia in 
one. The foci of increased activity in the seven cther 
patients were not related to the primary final diagncses, 
but represented retained °’Ga activity in the colon in 
three patients, secondary sites of infection in three 
patients, and hyperplastic bone marrow in one patient. 

Radionuclide studies were normal (i.e., no persistent 
focus of increased *'Ga activity) in 20 patients. Final 
diagnosis was tumor in one patient (retroperitoneal tym- 
phoma), inflammatory process in three (polyarteritis no- 
dosa, Crohn's disease, myelofibrosis), infection in 13 
(source identified in nine of these), and fever of unknown 
origin in three. 


Computed Tomography 


An abnormal low density abdominal mass was identi- 
fied by CT in 16 patients (table 2). Specific CT diagnosis 


in 12 of these consisted of abscess in six, tumor in four, 
phlegmon in one, and questionably enlarged retroperi- 
toneal lymph nodes in one. CT diagnosis corresponded 
to final clinical or pathologic diagnosis in all 12 patients 
in whom specific CT diagnosis was made (only diag- 
noses of phlegmon and questionably enlarged retroperi- 
toneal lymph nodes lack pathologic proof). In one patient 
in whom CT showed liver metastases, ascending cholan- 
gitis was also found at surgery and was believed to 
account for his gram-negative bacterial septicemia. In 
four other patients, CT showed a low density abdominal 
mass, but abscess could not be differentiated from 
tumor or other low density mass by CT. At surgery, 
abscesses were found in two of these patients and 
neoplasms in the other two. 

In 29 patients, no abnormal masses were identified on 
CT. Final clinical diagnoses were abscess in one patient, 
tumor in one, inflammatory process in seven, infection 
in 18, and fever of unknown origin in two. The abscess 
not identified on CT was a small pericecal abscess; the 
tumor was a 3 cm perforating jejunal carcinoma. 


Correlation of Radionuclide and CT Studies 


Gallium-67 citrate radionuclide imaging showed per- 
sistent foci of increased abdominal activity in 21 patients 
in this study and foci of extraabdominal increased activ- 
ity in four. In 14 of the 21 patients with abdominal foci, 
CT identified abnormal abdominal masses correspond- 
ing to the foci and characterized ten of these 14 masses 
as abscess, phlegmon, or neoplasm. The intra- or extra- 
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peritoneal location, organ involvement, size, and extent 
of these lesions were all determined noninvasively be- 
cause of the anatomic detail provided by CT. 

CT did not demonstrate abnormal abdcminal masses 
in the other seven patients with abdominal foci of in- 
creased activity on *'Ga citrate radionuclide imaging. In 
one of these seven, a 20 ml pericecal abscess drained at 
surgery cerresponded to the focus of increased activity 
on the racionuclide study. The location and configura- 
tion of the foci of increased activity in three of the seven 
suggested that they represented retained 9"Ga activity in 
the colon. In the other three patients, the localization of 
the increased *'Ga activity on the radionuclide studies 
led to a specific diagnosis. Two patients hed increased 
renal activity; chronic pyelonephritic changes were dem- 
onstrated in one of these by excretory urography, and 
lupus nephritis was diagnosed in the other by percuta- 
neous renal biopsy. In the third, who had recently under- 
gone radiation therapy for prostatic carcinoma, the find- 
ing of increased *'Ga activity about the rectum and the 
absence of any pelvic mass on CT indicated radiation 
proctitis 

CT did no! demonstrate an abnormal abdominal mass 
in the four patients with extraabdominal foci of increased 
?7Ga activity. However, CT did identify enlarged retroper- 
itoneal lymph nodes in twc of the 20 patients with normal 
radionuclide studies. 


Representative Case Reports 


Case 1 


A 27-year-old man had right lower quadrant pain and fever 
for 2 weeks. Gallium-67 citrate radionuclide imaging at 24 and 
48 hr revealed a diffuse increase in activity within the pelvis (fig. 
1A). A CT examination, obtained to differentiate abscess from 
inflammation (fig. 1B), demonstrated a moderate size presacral 
abscess that was subsequently surgically drained. 


Case 2 


A 69-year-old woman, who had a cystectomy and leal loop 
diversion for transitional cell carcinoma of the bladder with 
muscle invasion, developed fever 1 week after surgery. Urine 
and blood cultures grew Proteus mirabilis. The patient dic not 
respond to antibictic therapy. 

Gallium-67 citrate radionucliae imaging, performed to ex- 
clude a pelvic abscess, showed persistent increased activity in 
the left kidney, left and midpelvis, and left hip at 24 and 48 hr 
(fig. 2A). It was uncertain whether the cause was a large single 
abscess, multiple abscesses, or tumor. CT scans showed a 
somewhat low density, soft tissue mass involving the left psoas 
muscle at the pelvic brim extending caudally into the presacral 
and iliopsoas regions and anterior to the iliopsoas muscle in the 
thigh (figs. 2B-2D). A flank abscess with inferior dissection was 
believed most likely 

At operation, an infected urinoma secondary to disruption of 
the left ureteral anastomosis was found, with dissection infe- 
riorly as suspected. 


Case 3 


A 69-year-old woman developed abdominal pain, fever, and 
leukocytosis after resection of a gangrenous left colon seconc- 
ary to mesenteric artery thrombosis. The abdomen was diffusely 
tender. 


CT AND RADIONUCLIDE IMAGING QF ABDOMINAL ABSCESS 
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Gallium-67 citrate radionuclide imaging showed increased 
left upper quadrant activity on the 24 and 48 hr images very 
suspicious for an abscess (fig. 3A). CT examination, performed 
to document the presence and extent of the presurred left 
upper quadrant abscess (fig. 3B), showed no abscess, 3ut only 
linear so't tissue densities in the anterior pararenal spece with 
thickening cf the adjacent fascia consistent with a phlagmon. 
Planned recperation was cancelled. and intensive artibiotic 
therapy g ven, with subsequent clinical improvement. 


Case 4 


A 66-year-old man with stage B carcinoma of the prostate, 
treated previeusly by radical prostectomy, pelvic lymphac enec- 
tomy, anc postoperative radiation therapy, developed spiking 
fevers. A * Ga radionuclide imaging study, performed to deter- 
mine if a pelvic abscess had developed, showed slightly in- 
creased activrty over the left sacroiliac joint and a sezarate 
focus of activity about the rectum at 24 and 48 hr (fig. 4A). 


932 Levit? ET AL. 





Fig. 2.— Case 2. A, Anterior 
view at 48 hr. Persistent activity 
of *'Ga citrate in left kidney, left 
and midpelvis, and left hip. B, 
Scan at pelvic brim. Low density 
mass (arrow) involving left psoas 
muscle. C, Mass extends infe- 
riorly into presacral (arrow) and 
left iliopsoas region (arrow) of 
pelvis. D, Mass extends further 
inferiorly, anterior to iliopsoas 
muscle of left thigh (arrow). Sus- 
pected flank abscess with infe- 
rior dissection surgically con- 
firmed. 


CT examination, performed primarily to differentiate perirec- 
tal abscess from recurrent tumor, showed no evidence of an 
abnormal mass within the pelvis (fig. 4B). Presumptive clinical 
diagnosis was changed to radiation proctitis, and the patient 
was treated symptomatically. The fevers abated, and a follow- 
up CT study 2 months later revealed no interval development of 
a pelvic mass. 


Discussion 


Diagnostic evaluation of patients with suspected in- 
traabdominal abscess begins with a careful history and 
physical examination. Plain abdominal radiography may 
accurately localize an abdominal abscess, but has lim- 
ited sensitivity as do contrast examinations of the gas- 
trointestinal and genitourinary systems. The ?*"Tc sulfur 
colloid liver-spleen scan is quite sensitive for detecting 
intrahepatic and intrasplenic abscesses, but the sensitiv- 
ity falls off dramatically for perihepatic and perisplenic 
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abscesses. If these initial studies in the patient with a 
suspected abdominal abscess are unrevealing, °’Ga cit- 
rate radionuclide imaging and/or CT imaging may bene- 
fit the patient. 

The results of this retrospective analysis of 45 patients 
with clinically suspected abdominal abscess indicate 
that both radionuclide and CT studies are highly sensi- 
tive in detecting abdominal abscess. Gallium-67 citrate 
radionuclide imaging showed a focus of increased activ- 
ity in nine of nine abscesses, while CT findings permitted 
the specific diagnosis of abscess in six of nine patients 
and a possible diagnosis of abscess in two of nine 
patients. These results concur with recent reports of 
larger numbers of patients studied by either °’Ga citrate 
radionuclide imaging or CT scanning alone, in which 
both methods were found to have comparably high 
sensitivity in the detection of abscesses [3, 5]. The 
important finding in our study is that radionuclide and 
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Fig. 3.—Case 3. A, Anterior 
view at 48 hr shows increased 
left upper quadrant activity of 
$7Ga citrate. B, Linear soft tissue 
densities in anterior pararenal 
space with thickening of adja- 
cent fascia (arrowheads) con- 
sistent with phlegmon. Head of 
pancreas (P) and unopacified 
third portion o* the duodenum 
(D) adjacent to aorta. 








CT studies often provide complementary results and thus 
overcome the limitations of each technique used alone. 

While ®’Ga radionuclide imaging has the advantage of 
imaging the entire body, it has disadvantages as well. 
The delay between injection and scan interpretation may 
be 24-48 hr. If a persistent focus of increased activity is 
identified, the focus may represent any of several lesions 
other than localized abscess, such as phleamon, infec- 
tion, or vasculitis. When CT scanning is used to comple- 
ment an abnormal radionuclide study, it can quickly 
determine whether the focus of increased *'Ga activity 
corresponds to an abnormal mass or to intlammation/ 
infection without mass formation. Often CT can be more 
specific and characterize an abnormal mass as abscess. 
phlegmon, or tumor. In this way, CT can provide a 
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Fig. 4.—Case 4. A, Posterior 
view at 24 hr shows slightly in- 
creased activity of “Ga citrate 
over left sacroiliac joint and sep- 
arate focus of activity about rec- 
tum (arrow). B Scen through 
low pelvis. Abundant intrapelvic 
fat surroundirg rectosigmoid 
colon, but no abnommal mass. 
Final clinical diagnosis was ra- 
diation proctitis. 





spacific diagnosis, expedite surgery, or obviate explora- 
tory laparotomy. 

Gallium-67 citrate radionuclide imaging caa? also com- 
plement CT scanning. As demonstrated in tFts study and 
in others [4, 6], small abdominal abscesses may be 
missed by CT. The abscesses missed by CT in these 
recent reports have all shown foci of increased activity 
on ?'Ga citrate radionuclide imaging. Also, CT cannot 
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localize a site of inflammation not producing a mass, 
such as vasculitis, while Ga citrate radionuclide imag- 
ing can. Respiratory motion in very ill patients and 
abdominal surgical clips may make a CT study uninter- 
pretable, while technically acceptable °’Ga citrate radio- 
nuclide imaging can usually be obtained in such pa- 
tients. 

Only two of the 45 patients in this retrospective analy- 
sis of radionuclide and CT studies also had ultrasound 
examinations. Thus, the role of ultrasound relative to CT 
in patients with suspected abdominal abscess cannot be 
determined from this study. As is true of CT, ultrasonog- 
raphy is a cross-sectional imaging technique with high 
sensitivity for detecting abdominal fluid collections. The 
technical advantages of ultrasonography compared with 
CT include its ability to display both longitudinal and 
transverse cross-sections of a region of interest and its 
freedom from respiratory motion degradation. Disadvan- 
tages of ultrasonography compared with CT in this 
clinical setting include interference from overlying gas. 
difficulty at times in distinguishing abscess from other 
fluid-filled structures, and its dependence on substantial 
technical expertise both in performing the examination 
and in interpreting the results. 

We adopted the following approach to evaluate sus- 
pected abdominal abscess based on the merits and 
limitations of "Ga citrate radionuclide imaging, CT, and 
ultrasonography; the results of this study, and the results 
of a previous study [3] from our institution comparing 
$7Ga citrate radionuclide imaging and ultrasonography 
in the evaluation of this clinical problem. This approach 
permits rapid evaluation while limiting diagnostic errors. 

The patient is first evaluated clinically to determine the 
presence or absence of localizing symptoms or signs. If 
there is evidence of localized disease, either CT or 
ultrasonography should be performed initially since spe- 
cific diagnosis of abscess can be most simply and rapidly 
confirmed or excluded with either of these methods. The 
choice between CT or ultrasonography should be based 
on clinical considerations, such as the patient's ability to 
suspend respiration, the presence or absence of ileus, 
the suspected location of the abscess, the presence of 
open wounds or surgical dressings, and local expertise. 
If the CT or ultrasonographic findings are characteristic 
of an abscess and they correlate with the clinical data, 
further radiologic investigation is not indicated. If an 
indeterminate low density mass is seen on CT or if a 
fluid-filled structure not typical of abscess is seen on 
ultrasonography, clinical correlation is needed. If diag- 
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nostic uncertainty persists, clinical experience at our 
institution (not reported here) has shown that the alter- 
native cross-sectional imaging technique may demon- 
Strate the mass to be an abscess by that technique s 
criteria for abscess. If the initial CT or ultrasound exami- 
nation is negative in the patient with evidence of local- 
ized disease, then °’Ga citrate radionuclide imaging 
should be performed. A normal radionuclide study ends 
the radiologic search for abscess. An abnormal study 
results in another CT or ultrasound study with attention 
drawn to the specific area of abnormality demonstrated 
by °’Ga citrate radionuclide imaging to attempt to deter- 
mine if the focus of increased °’Ga activity is due to a 
mass (abscess, neoplasm, phlegmon) or due to inflam- 
mation not associated with a mass. 

In the patient with nonlocalizing signs and symptoms, 
?7Ga citrate radionuclide imaging should be performed 
first. CT and ultrasonography are initially less useful in 
this type of patient because they are regional scanning 
techniques, while Ga citrate radionuclide imaging ex- 
amines the entire body. If the radionuclide study is 
normal, no further radiologic evaluation is usually re- 
quired. If an abnormality is present, CT or ultrasonogra- 
phy are used for further lesion characterization. 
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Computed Tomography in the Evaluation of Osteosarcoma: Experience 
with 25 Cases 


LUIS ALONSO deSANTOS,' MICHAEL E. BERNARDINO,' AND JOHN A. MURRAY* 


Experience with computed tomography (CT) in 25 patients 
with histologically proven osteosarcoma is presented. CT was 
as accurate as conventional radiographic methods in deter- 
mining the presence of a lesion, but it was definitely superior 
in defining the extent of disease, particularly intramedullary 
extension and soft tissue extraosseous tumor component. CT 
was capable of demonstrating skip metastases in one patient. 
CT plays a key role in the preoperative evaluation of osteosar- 
coma patients, particularly when less than radical surgery is 
planned as primary treatment and when postoperative recur- 
rence is suspected. CT is also useful in assessing the re- 
sponse to therapy in nonsurgical cases. The technique in- 
volved in the performance of this examination is discussed. 


With the rapid accumulation of a considerable amount 
of case material, the value of computed tomography (CT) 
in clinical diagnosis is being clearly established. In areas 
such as the brain, liver, and pancreas, comparative 
studies with other diagnostic methods have also been 
reported and others are in progress. Comparatively less 
attention has been paid to the use of CT in diagnosing 
musculoskeletal abnormalities [1-3]. 

At M. D. Anderson Hospital and Tumor Institute we 
have gained significant experience with the use of CT in 
the evaluation of musculoskeletal neoplasms and some 
definite guidelines are now apparent. This communica- 
tion reports the value of CT in the clinical management 
of patients with osteosarcoma based on experience with 
25 cases. 


Subjects and Methods 


Between March 1977 and May 1978, 136 cases of musculo- 
skeletal neoplasms were evaluated by CT at M. D. Anderson 
Hospital and Tumor Institute. All the patients had additional 
radiographic studies including conventional radiography in four 
projections, hypocycloidal tomography in two planes, xerora- 
diography, and in selected cases arteriography. Among these 
136 cases. 25 had a diagnosis of osteosarcoma that was histo- 
logically confirmed; three of the 25 cases had follow-up CT 
examinations. Therefore, 28 CT studies were available for eval- 
uation. 

All studies were performed with a commercially available EMI 
5005 whole body scanner with a scanning time of 18 producing 
a 13 mm slice thickness. All cases were evaluated by adjacent 
sections. Occasionally, overlapping slices were obtained, par- 
ticularly in small anatomic areas, such as hands and feet. In 
tumors involving an extremity bone, the study included the 
lesion itself and the remaining segments of the host bone to the 
nearest proximal joint space. The joint itself and the distal one- 
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fourth of the other bone composing the joint were also included 
in the stucy. 

In the axial skeleton the study was tailored, according to the 
clinical needs, to include the lesion and segments of the 
adjacent normal structures. Contrast material (300 ml drip. 
Renogra'in 30%) was administered intravenously in all cases. In 
these cases with involvement of the spine or pelvis, contrast 
material was administered orally in the form of diluted gastro- 
grefin and a bowel paralyzing agent, either 1 mc of g ucagon 
(Lilly) or 15 mg propantheline bromide (Searl wes given 
int avencusly before beginning the examination. 

As part of this study tetracycline (250 mg four times a day) 
was administered orally to all patients undergoing surgical 
excision. for 2 days prior to surgery. A fluorescent light study of 
the sectioned surgical specimen was also done in order to 
desermine the extent of the osteoid tumor matrix. This was 
essentia! for adequate pathologic-radiologic correlatior . 


Results 


CT was capable of accurately demonstrating the pres- 
ence of tumor in all cases except one. This was an 
extremely obese female in whom only part of the lesion 
could be imaged because of limitations imposed by 
gantry size. The most common appearance of osteosar- 
coma was that of an area of destruction of the normal 
bony cortex with variable attenuation densities. The 
unequivocal presence of skip metastases was demon- 
strated in one patient with a distal femoral osteosar- 
coma; they were pathologically confirmed. These ap- 
peared as isolated areas of high density within the 
medullary cavity proximal to the tumor (fig. 1). O? the 17 
lesions involving tubular bones, 14 demonstrated the 
presence of intramedullary tumor tissue by CT. Cf these 
14 lesions, 12 were central osteosarcomas and two were 
parosteal osteosarcomas with tumor extencing into the 
medullary cavity. The three lesions without intremedul- 
lary extent consisted of two parosteal osteosa'comas 
and one periosteal. An extraosseous soft tissus mass 
comporent was seen in 15 lesions. Two tumors, one in 
the proximal femur and one in the midshaft of a femur, 
did not have soft tissue mass components. A'l eight 
lesions involving the axial skeleton had recognizable 
intramedullary and extraosseous tumor ex ension (fig. 
2). 

The attenuation coefficient of osteoid tissue was ex- 
tremely variable and ranged from values of +20 EMI 
unts tc extremely high values as +200 EM! un ts, de- 
pending on the amount of calcification in the tumor. 
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Fig. 2.—Extensive osteosarcoma of iliac bone. Scan through level of 
LS. High density within medullary cavity of left ileum when compared 
with opposite side. Large intra- and extrapelvic mass (arrowheads). 
Tumor mass extends to midline (arrow) (not demonstrated in the conven- 
tional radiographs). 


Noncalcified osteoid tissue had density values ranging 
from +20 to +40 EMI units in both the intra- and 
extraosseous components. Intramedullary tumor osteoid 
matrix appeared as an area of higher density than the 
normal low density (fatty) medullary marrow tissue. The 
tumor extraosseous component appeared as a mass of 
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Fig. 1.—Osteosarcoma of distal fe- 
mur with skip metastasis. A, Destruc- 
tive dense lesion of distal femoral me- 
taphysis with invasion of epiphysis. 
Vague area of density at junction of 
proximal and middle thirds of femur 
(arrow). B, CT scan through tumor. 
High density tissue outside medullary 
cavity. C, Scan several centimeters 
above B. Normal cortical bone and 
normal marrow cavity of low density. 
D, Scan above C through high density 
tissue in medullary cavity representing 
tumor osteoid matrix. 


variable density displacing and distorting the normal 
muscular groups in the area. 


Comparison with Other Radiographic Methods 
Presence and Character of a Lesion 


CT demonstrated the presence of the lesion in all 
cases, but had no definite advantage over conventional 
radiographic methods in this respect. In one patient 
considerable obesity prevented depiction of the entirety 
of lesion in the CT scanning field. However, in another 
patient only subtle changes were seen on conventional 
radiography and tomography, but the lesion was clearly 
demonstrated by CT (fig. 3). The tumor itself had no 
characteristic specific features and appeared as an area 
of cortical rarefaction. The type and degree of bony 
permeation and subtle features of the periosteal reaction 
were at times not detectable by CT or not as well 
depicted as they were by conventional radiographic 
techniques. The cortical nature of parosteal and perios- 
teal osteosarcomas was equally well defined by CT and 
conventional radiography. However, medullary invasion 
was definitely better delineated by CT. 


Anatomic Relationships 


CT was definitely superior to conventional radio- 
graphic techniques in demonstrating the anatomic rela- 
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tionships of the tumor. Muscular groups and large neural 
structures, such as the sciatic nerve, were consistently 
demonstrated by CT and the relation of the tumor to 
them was clear in the majority of cases. This irformation 
was not obtainable by conventional radiographic meth- 
ods, even arteriography. In the abdomen and pelvis, CT 
accurately demonstrated the relation of the tumor to 
structures of the gastrointestinal and genitourinary tracts 
in a single study with the added advantage of using 
another spatial perspective. 
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Fig. 3.—Osteosarcoma of distal femur with minimum chances. A, Distal 
ight femar almost normal except area of increased density over lateral 
condyle (arrow). (Other projections offered similar inform atior ) B, CT scan 
slightly atove patella. High attenuation coefficient within medullary cavity of 


ight dista femora! metaphyses. Soft tissue mass is seen lateral and posterior 


(arrow), net demonstrated in conventional study. 


Fig. 4. —Osteosarcoma of distal femur with extensive mec ullary invasion. A, 
Femur. Os eosarsoma with visible osteoid outside medullary cavity. Intraos- 
seously, tumor density could be followed to junction of distal and middle third 
of shaft (arsow). B, CT scan at least 6 cm above arrow in A still shows tumor in 
medullary cavity 


Extent of Disease 


The nature and extent of the tumor was siznificantly 
better demonstrated by CT than by conventional radiog- 
raphy. Additional features were demonstrated by CT in 
15 of the 25 cases that were not demons:rated by 
conventional radiologic techniques. These fea: ures were 
primarily the presence and extent of osteoid matrix in 
the medullary cavity, the presence of skip metastases, 
the presence and extent of extraosseous soft tissue mass 
comoonent, and the presence of metastatic dis2ase. 
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Fig. 5.—Osteosarcoma of left ischium. Occult soft tissue mass. A. Destruction of ischium (arrows). B, CT scan through level of femoral heads 


confirms destruction of left ischium. Fairly large soft tissue mass (arrowheads 


rectum. Mass was not palpable. 


CT did accurately determine the proximal extension of 
the tumor in the medullary cavity even when the osteoid 
matrix was not calcified. This was possible because 
tumor tissue has a higher attenuation coefficient than 
the marrow tissue in the medullary cavity (fig. 4). In the 
absence of calcification or ossification this cannot be 
demonstrated by conventional radiography or tomogra- 
phy. Angiography was performed in only one case, a 
parosteal osteosarcoma of the distal femur, and there- 
fore, no definite comparison can be made with this 
method. 

Skip metastases were demonstrated in one patient. 
They were obvious by CT. The initial radiographic exam- 
ination demonstrated only the presence of a distal fem- 
oral osteosarcoma, but in retrospect areas of vague 
increased density could be recognized in the proximal 
femoral shaft that corresponded with the skip metastatic 
lesions demonstrated by CT (fig. 1). A radionuclide bone 
Scan was not performed in this case. 

The presence and extent of extraosseous soft tissue 
mass component was accurately demonstrated in all 
cases by CT, and this was confirmed in all cases by 
amputation or surgical exploration. The true extent of a 
soft tissue tumor mass component was always better 
demonstrated by CT. In six cases extraosseous compo- 
nent was markedly underestimated by conventional ra- 
diographic evaluation (fig. 5). In three patients, the 
presence of a soft tissue mass component could not be 
determined by conventional films and clinical examina- 
tion but it was readily confirmed by CT. Unsuspected 
invasion of the inferior vena cava and adrenal glands by 
tumor was demonstrated in one patient with a previous 
disarticulation of the right lower extremity and recur- 
rence in the iliac bone (fig. 6). Finally, pulmonary metas- 
tases were found in two patients not demonstrable by 
conventional radiography or hypocycloidal whole lung 
tomography. 


) is seen in area covered by gluteus maximus muscle and separated from 


Discussion 


The treatment of osteosarcoma is aimed at two primary 
goals. First, the complete eradication of local disease: 
and second, the control and destruction of all metastatic 
foci, both macro- and microscopic. During the last 8 
years, significant strides have been made in the devel- 
opment of chemotherapeutic combinations that have 
effective antitumor activity [4, 5]. As a result, the survival 
and tumor control in these patients has markedly im- 
proved and newer orthopedic approaches for less inca- 
pacitating local control of the tumor are currently being 
clinically investigated [6]. 

The pretherapy evaluation of osteosarcoma is highly 
dependent on diagnostic imaging procedures. At M. D. 
Anderson Hospital and Tumor Institute and within the 
Compadri V and Compadri VI protocols,* patients with 
suspected osteosarcoma are initially evaluated by per- 
cutaneous needle biopsy performed by the radiologist. 
An extensive battery of studies is also performed includ- 
ing conventional radiography of the lesion in several 
projections, hypocycloidal tomography of the lesion in 
two projections, xeroradiography, and computed tomog- 
raphy of the area involved. In some cases angiography 
and lymphangiography are also performed. In addition, 
all patients undergo whole lung hypocycloidal tomogra- 
phy in an attempt to determine the presence and extent 
of pulmonary metastases. The need for this extensive 
radiographic workup is based on the necessity for an 
extremely accurate assessment of the extent of disease. 
In addition, exact definition of the radiographic features 
is essential for proper diagnosis. Extensive experience 








* Compadri V protocol consists of needle biopsy diagnoses followed 
by chemotherapy with high dose methotrexate. Surgical resection fol- 
lows and additional chemotherapy with adriamycin, Cytoxan, and meth- 
otrexate is continued for a year. Compadri VI protocol has an identical 
chemotherapeutic regimen, but in addition includes whole chest preop- 
erative irradiation. 
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Fig. 6. — Metastatic osteosarcoma to bone and soft tissues. A, Destruc- 
tion of L2 with osteoid calcification in soft tissue (arrow). -eft iliac bone 
is semewhat denser in supraacetabular region. Right lower extremity had 
been previously disarticulated. B, CT scan at level of S2-S3. Tumor 
within left iliac bone extending to S1 joint. C, scan at level of L2. Soft 
tissue mass around vertebral body. D, scan at level of T12 High density 
tissue within lumen of inferior vena cava and in right adre al gland (not 
demonstrated on abdominal films). Findings confirmed léter at autopsy. 
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Fig. 7.—Pelvic osteosarcoma. Results of therapy. A, Before chemo- and rad otherapy. Large soft tissue mass of pelvic osteosarcoma (arrow) 
displaces urinary bladder and bowel. B, After chemotherapy, sections at similar level Marked regression of mass (arrow). 
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with management of bone tumors at our institution has 
warranted adoption of this type of evaluation. 

The presence of skip metastases or extensive medul- 
lary tumor extension are of critical value to the surgeon. 
since this extension contraindicates any type of local 
resective surgical procedure because of the certainty of 
local recurrence where tumor tissue is left behind [7]. 
With present techniques only 2096 of skip metastatic foci 
are radiographically demonstrable and arteriography or 
radionuclide scanning have not been capable of demon- 
strating these small islands of tumor [7]. Although our 
experience is limited, we believe that CT can be of great 
help in detecting skip islands of tissue. Because of this 
we have been scanning the whole bone involved and the 
distal one-fourth of bone of the proximal joint in those 
lesions affecting the distal part of a long bone. 

A large soft tissue extraosseous mass component is 
also a contraindication for local resection. These param- 
eters are at best only fractionally determined by conven- 
tional radiography. The presence of a soft tissue mass 
component can be evaluated by arteriography, but it 
requires additional hospitalization and carries a small 
but definite risk as an invasive procedure. In addition to 
demonstrating the lesion itself, CT demonstrates adja- 
cent muscular and soft tissue structures with great detail 
permitting the evaluation of the extent of disease with 
increased accuracy. 

The presence of osteoid matrix in the medullary cavity 
is easily demonstrated by CT, since its attenuation coef- 
ficient is significantly higher than that of the normal 
marrow tissues even when it is not calcified (figs. 1 and 
4). When local resection is chosen. CT is critical in 
determining the proper level of amputation. 

In those lesions not amenable to surgical resection, 
CT can accurately determine the true extent of the 
tumor; therefore, the volume and critical anatomic rela- 
tions of the lesion can be obtained for radiotherapy 
purposes. Also, CT can be used as a baseline to assess 
the response to therapy, particularly in the bony struc- 
tures of the lower pelvic region where frequently masses 
of tumor tissue are not detectable by conventional radi- 
ographic methods or physical examination because of 
the large overlapping muscular structures of the gluteus 
and upper thigh muscles (figs. 5 and 7). 

Computed tomography does not replace conventional 
radiographic techniques at this time, but rather comple- 
ments its findings. CT is definitely inferior to conven- 
tional radiography in the evaluation of fine features of 
the tumor itself, such as the degree of lysis, type of bony 
margins, character of bony permeation, and the charac- 
teristics of periosteal reaction that are essential for 
radiographic differentiation of individual entities. CT, 
although extremely sensitive in detecting intramedullary 
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tumor, is relatively nonspecific. Inflammation or nonos- 
teoid tumor tissues can produce a simiiar increase in 
medullary density. Differentiation in those cases should 
rely on conventional radiographic data. The use of con- 
trast enhancement has not proven very useful in defining 
the type and degree of vascularity of tumor tissue. 
However, it facilitates separation of extraosseous masses 
of tumor from normal muscular groups. Angiography 
remains a more useful technique than CT in the assess- 
ment of the type of tumor vascularity. 

Our experience with CT in evaluating lung metastases 
in osteosarcoma is limited and we only have studied five 
cases. Of these five cases, two had metastatic nodules 
demonstrated by CT which were not seen on conven- 
tional radiographs of the chest and whole lung tomo- 
grams. Previous experience with CT in the chest has 
reported the superiority of CT over conventional tomog- 
raphy in demonstrating lung metastases [8, 9]. Although 
the demonstration of a few additional metastases is of 
little value in the patient with numerous tumor foci, the 
demonstration of isolated tumor deposits in patients with 
a normal conventional study is of obvious benefit since 
their removal is of value in the patient's survival [10]. 
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Familial Hyperphosphatasemia: Diagnosis in Early Infancy and 
Response to Human Thyrocalcitonin Therapy 


VAL DUNN,’ VIRGIL R. CONDON.' AND MARVIN L. RALLISON* 


Familial hyperphosphatasemia is an uncommon hereditary 
disorder of membranous bone with concurrent overproduction 
and overdestruction of bone and bone collagen by osteocytes. 
This process does not allow normal maturation into compact 
lamellar bone. Two cases of severely affected children are 
presented which demonstrate that the condition can be diag- 
nosed in early infancy by abnormalities in the long bones. At 
this stage the skull may appear normal and the characteristic 
thickening of the calvarium appears later. The disease is 
treatable with human thyrocalcitonin; these and previously 
reported cases have responded favorably. 


Familial hyperphosphatasemia is an uncommon heredi- 
tary disorder of membranous bone with concurrent ov- 
erproduction and overdestruction of bone and bone 
collagen by osteocytes. Primitive fibrous bone fails to 
mature into compact lamellar bone. Affected children 
have severely limited motion and may never walk, crawl, 
or sit up. Radiographs are characterized by a generalized 
lack of discrete cortex and normal modeling. Long bones 
are bowed and, as the disease progresses, there is 
marked thickening in cortical regions of the skull and 
long bones. Recently, the inexorable progression of the 
disease seems to have been controlled by the administra- 
tion of human thyrocalcitonin [1-3]. 

Two Navajo infants with this disorder have recently 
been studied. These cases are of particular interest 
because they demonstrate: (1) diagnostic radiographic 
changes at the earliest age reported; (2) absence of 
radiographic thickening of the skull at the time of diag- 
nosis, previously reported as the common initial finding 
of all cases; and (3) evidence of response to human 
thyrocalcitonin therapy. 


Case Reports 
Case 1 


L. H., the first child of Navajo parents from Shiprock, New 
Mexico, is the product of a normal pregnancy and delivery. She 
was believed to be normal at age 6 weeks when a "hip click" 
was discovered on routine physical examination. Because of 
abnormal radiographs, she was referred to Salt Lake City where 
the diagnosis of familial hyperphosphatasemia was made. Ra- 
diographic evaluation of the skeletal structures showed exten- 
sive subperiosteal new bone formation in most of the diaphyseal 
areas of the long bones, including some of the smaller bones of 
the hands and feet. Much of the cortical bone was completely 
absent, showing extreme osteopenia and apparert expansion 
of the medullary cavity (fig. 1A). There were some focal areas of 
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raciolucency in the metaphyseal zones (fig. 1B). Bowing de- 
formities were noted and microfractures had probably occurred 
in some of the poorly defined cortical areas. The epiphyses and 
epiohyseal plate areas were normal. The calvarium was ade- 
quately ossified and the bony tables were intact but not thick- 
ened (fig. 1C). The vertebral bodies showed nc evidence of 
compression although osteopenia was evident. Al«aline phos- 
phetase measured 3,600 IU. By age 16 months wen the child 
returned for thyrocalcitonin therapy, clinical manitestations of 
the disease were obvious. She had never talked, walked, or sat 
alone, although she could roll over. She was extremely irritable 
anc resisted motion. Her head was misshapened with flattening 
of tne forehead and posterior skull. The phalanges were notice- 
ably thickened. Other health problems included herpes stoma- 
titis and recurrent ear infections, leading to the placement of 
myringotomy tubes. Radiographically, the extremit es were not 
significantly changed. The skull films at 12 months (fig. 2) and 
16 months showed severe calvarial thickening. narrowing of 
sutures, and absence of cortical margins. The ciagnosis of 
hyperphosohatasemia was substantiated by cortical bone bi- 
opsy which showed woven trabecular bone witt prominent 
osteoid seams and well defined osteoblastic membranes. 
Fumar thyrocalcitonin therapy resulted in a prompt clinical 
and laboratory response. Almost immediately the child became 
more pleasant and less irritable. Her alkaline phosphatase fell 
from 3.188 to 1,199 IU over a 6 week period. After 3 months of 
therapy, with only partial compliance due to nausee and vomit- 
ing. she was able to sit without assistance. Comparison radio- 
graphs demonstrate formation of discrete cortex. most notably 
in the lorg bones (figs. 3 and 4). Subsequent radiography with 
continued therapy at age 30 months showed furt er develop- 
mer t of cortical bone and more normal modeling (tig. 3C). 


Cas? 2 


M. H. is the only child of Indian parents from Ship'ock Navajo 
Indian Reservation. The parents deny any kinship :o the family 
of case 1. Family history, pregnancy, and deliverv were unre- 
marxable At age 1 month, the mother noticed that the child 
was not moving her arms.” Clinical examination was normal. 
At age 6 weeks, after trauma to the left leg, radiography was 
performed. Because of multiple fractures and generalized bony 
abnormal ty, osteogenesis imperfecta was conside-ed a likely 
diagnosis and she was referred to Salt Lake City. Skeletal 
radiographic changes were remarkably similar to cese 1, except 
for more obvious fractures (fig. 5). Alkaline phospratase mea- 
sured 1,295 IU and the diagnosis of familial hyperpFosphatase- 
mia was made. At age 16 months, the child returnad for initial 
thyrocalcitonin therapy. Before therapy she was hypoactive 
(hav ng never rolled over), was extremely irritable, ard had mild 
bow ng of the extremities. She showed evidence of severe 
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Fig. 1.— Case 1, age about 2 months. A, Lack of discrete cortex, medullary widening, severe osteopenia, coxa vara, and cystic areas of radiolucency. 


B, Similar findings in upper extremity. C, No diagnostic abnormality. 





Fig. 2.—Case 1, age 12 months. Severe calvarial thickening has 
occurred in the first year of life. Cortical margins are indistinct and 
sutures are narrowed and closing. 


deafness. Skull radiography demonstrated the interval develop- 
ment of calvarial thickening. On admission, serum alkaline 
phosphatase measured 3,600 IU and fell to 1,400 IU after 2 
weeks of thyrocalcitonin therapy. Increased mobility has been 
noted on 1 month follow-up examination. 


Discussion 


In 1973 Caffey [4] reviewed 14 cases of familial hyper- 
phosphatasemia including three sets of siblings and 
case reports as early as 1956 [4-10]. Various names have 
been applied to this disorder, including juvenile Paget's 
disease [2, 3], hyperostosis corticalis deformans infan- 
talis [9], familial osteoectasia with macrocranium [5]. 
and osteoectasia with hyperphosphatasia [11]. Familial 
hyperphosphatasemia is the preferred and most widely 
accepted term, especially since recent articles have 
pointed out significant differences from Paget's disease 





Fig. 3.—Case 1. Serial right arm films documenting effects of human 
thyrocalcitonin therapy. A, Age 18 months, shortly after onset of therapy. 
After 8 (B) and 12 (C) months of treatment, progressive development of 
compact cortical bone and differentiation of medullary cavity. More 
normal trabeculation and modeling. 


[1]. Reported cases have come from a wide racial and 
geographic distribution, but Caffey [12] noted a high 
prevalence among Puerto Ricans and American Indians. 
Autosomal recessive heredity has been suggested. 


Clinical Manifestations 


Most authors report that clinical manifestations have 
their onset between 3 and 18 months of age, although 
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Fig. 4.— Case 1. Lower extremity. A. Age 2 
months. B. After 12 months of human thy- 
rocalcitonin therapy. 


Swischuk [13] writes, "It is uncommon to present in the 
neonatal period and usually becomes manifest at the end 
of the first year or later... . ° Our cases were first seen 
in early infancy and about half of those previously re- 
ported were seen initially in the first year of life. It seems 
that there is a fairly wide spectrum in the severity of the 
disease; the more severe disease is manifested at an 
earlier age with greater disability. Caffey [12] reported 
progressive enlargement of the head as the common 
initial clinical finding. although he alludes to an infant in 
whom bowing of the legs preceded enlargement of the 
head. Our experience has been that the abnormalities of 
the long bones precede those of the skull. Both of our 
patients had normal skulls at the time abnormalities were 
first noted in the extremities. Severe pain in the limbs, 
which are often swollen. accompanied by irritability and 
muscular weakness is crippling and severely affected 
children may never walk, crawl, or sit. Bowing and 
fractures of the long bones are common. Deficient visual 
and auditory acuity have frequently been noted. The 
clinical course prior to thyrocalcitonin therapy is pro- 
gressive and frequently leads to death in childhood. 
Clinical experience with human thyrocalcitonin therapy 
is insufficient to predict eventual prognosis. although 
significant clinical improvement has resulted in every 
case [1-3]. 


Histology and Biochemistry 


Whalen et al. [1] recently described the microscopic 
findings of familial hyperphosphatasemia in exquisite 
detail. They emphasized the role of hyperactive osteo- 
cytes in the accelerated absorption. Immature woven 
bone is rapidly laid down, but simultaneous rapid de- 
struction prevents normal maturation and modeling in 
membranous bone. Haversion bone is absent and there 
is evidence of accelerated metabolic activity. Thick os- 
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teoid seams cover the trabeculae, which are devoid of a 
cartilagenous core. Intense osteocytic osteolysis in tra- 
beculae is noted. 

The biochemical diagnosis requires chronically and 
greatly elevated levels of osteogenic serum alkeline and 
acid phosphatase. All biochemical abnorrr alities reflect 
the significantly increased turnover of bo-e, collagen, 
aad ce lular elements. Serum lucine aminopeptidase and 
uric acids are elevated. Urinary excretion of uric acid, 
hydroxyproline, and other peptides are alsc increased. 


Radiographic Findings 


Radiographs are very characteristic and correlate well 
with the pathology described above. Eriphyses and 
endochondral bone are normal. There is no discrete 
cortex in membranous bone, presumably because accel- 
erated osteolysis occurs before immature subperiosteal 
new bene matures and remodels. As our patients dem- 
onstrate, severe osteopenia and a lack of discrete cortex 
w th medullary widening and bowing in long bones are 
detectable in early infancy while the skull may appear 
normal. All previously reported cases demonstrate thick- 
ening of the cortical regions of long bones and in the 
celvarium. We attribute lack of this finding in our two 
ceses bo the early age of diagnosis. Only late~ in the 
course of the disease did the classically described pic- 
ture emerge with thickening of primitive woven bone in 
the cortical regions of the calvarium anc prominent 
trabeculae in the widened medullary cavity (wh ch may 
be the manifestation of microfracture). TFere s often 
ewidence of obvious fracture, and bowing of tne long 
benes is characteristic. Coxa vara is alsc a common 
fir ding Late skull changes consist of excessive calvarial 
th ckening (often having the "hair on end" appearance), 
irregular spots of increased density, and crenios:enosis. 

Differential diagnostic considerations are few because 
th» radiographic, clinical, and biochemical zata present 
a conclusive diagnostic picture that no other entity 
se-iousty mimics. Osteogenesis imperfecta shows some 
similarites. However, the skull manifestations of wormian 
bcnes and large fontanels is a significant differentiating 
feature. Paget's disease, which may show similar radio- 
graphic findings. begins later in life and is typically focal 
and symmetric with lesions developing in normal bone. 


Human Thyrocalcitonin Therapy 


in 1972, Woodhouse et al. [3] reported a raoid positive 
biechemical response to human thyrocalcitonin therapy 
in a 5-year-old boy with "juvenile Paget's disease " After 
16 months of therapy, this boy demonstrated regression 
of the bony abnormalities of familial hyperp^»ospaatase- 
mia with development of compact cortical bone, diaphy- 
seal tapering, and normal modeling. Investigators also 
no ed an increased resistance to fracture. Subsequently, 
otFer patients with familial hyperphosphatasem a who 
have been treated with human thyrocalcitoain have all 
benefited from therapy and shown reversal =f objective 
evidence of the disease. Significant clinical improvement 
including decreased pain and irritability have beer noted 
almost immediately. With continued therapy, there is 


544 DUNN ET AL. 





AJR:132, April 1979 





Fig. 5.— Case 2, age 10 weeks (cf. fig. 1). A, Normal lateral skull. B. Pelvis and femurs. Coxa vara, absence of corticomedullary differentiation, 


diaphyseal widening, and healing fracture. 


resistance to fracture and increased mobility. Children 
who could previously assume only the supine position 
have been able to sit and even stand with support after 
months of treatment. Dramatic histologic evidence of 
improvement is seen as osteocytic osteolysis is inhibited 
and immature woven bone is replaced by normal lamellar 
bone. After the administration of thyrocalcitonin. alka- 
line phosphatase and urinary hydroxyproline levels sig- 
nificantly decrease but may not remain uniformly low [3]. 
Improvement is most notable radiographically in the 
diaphyseal regions of long bones. Discrete compact 
cortical bone is formed and improved modeling results 
in diaphyseal narrowing and more normal trabeculation. 
Although there is evidence of reversibility, there is as yet 
insufficient long-term experience with the disease and 
Its treatment to modify long-term prognosis. However. 
the quality of life in treated patients has definitely im- 
proved. 


Conclusions 


Familial hyperphosphatasemia may manifest itself and 
be correctly diagnosed in infancy as our cases demon- 
strate. This is particularly true of severely affected pa- 
tients. However, it should be noted that radiographic and 
clinical abnormalities found in later stages of the dis- 
ease, particularly in the skull, were not present in our 
two patients on initial examination. Long bone findings 
must be relied upon for diagnosis at this early stage, 
since the skull may be normal. Our patients demon- 
strated severe osteopenia and a lack of discrete cortex 
with widening of tubular bones. ‘Cortical’ thickening of 
the skull and long bones and craniostenosis seem to be 
later findings. 

Success with human thyrocalcitonin has now been 
reported in five children treated for familial hyperphos- 
phastasemia. In each case significant clinical benefit has 
resulted with decreased pain, increased mobility, and 
resistance to fracture. Biochemical evidence of healing 


Is apparent almost immediately after onset of treatment, 
as evidenced by falling levels of alkaline phosphatase 
and urinary hydroxyproline. Normal cortical bone re- 
places abnormal woven bone and more normal modeling 
takes place as the accelerated osteocytic resorption 
decreases. Radiographic signs of improvement are ob- 
vious within a few months as discrete cortical bone 
forms in the long bones and normal modeling occurs 
with narrowing of the abnormal medullary canal. Suc- 
cessful treatment of familial hyperphosphatasemia with 
human thyrocalcitonin makes the accurate diagnosis 
and differentiation from other conditions mandatory. 
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Technique of Percutaneous Transluminal Angioplasty with the Grüntzig 
Balloon Catheter 


ANDREAS GRUNTZIG' AND DAVID A. KUMPE? 


Recanalization of superficial femoral artery occlusions and 
of stenoses in the superficial femoral and pelvic arteries using 
the Gruntzig balloon catheter are described. Among patients 
successfully treated, 2 year patency rates of 72% and 87% for 
superficial femoral and iliac artery lesions, respectively, were 
achieved by this method. The catheter is now commercially 
available in the United States and Europe. 


Since Dotter and Judkins [1] first reported percutaneous 
transluminal angioplasty as a technique for treating 
atherosclerotic vascular stenoses and occlusions, the 
method has received little attention or support in the 
United States. While Dotter et al. [2, 3] have continued to 
advocate the procedure, few are performed in the United 
States outside Dotters own institution. This has not 
been true in Europe, where a number of investigators [4- 
12] have instituted the procedure and performed it on 
significant numbers of patients. At an international con- 
gress devoted exclusively to transluminal angioplasty in 
March 1977 [13], a total experience of about 1,800 cases 
of occlusions and stenoses in the femoropopliteal region 
alone treated by transluminal angioplasty was reported 
from twelve groups, to which Dotter contributed 322 
cases. 

Percutaneous transluminal angioplasty was intro- 
duced by one of us (A. G.) at the Kantonsspital Zurich in 
1971. We used the original coaxial catheter technique of 
Dotter and Judkins [1] until February 1974, when clinical 
use of a new balloon catheter [14] was instituted. Porst- 
mann [15] first reported use of a caged balloon catheter 
(Korsett-Katheter) in 1973. A modified version of this was 
introduced in the United States by Dotter (Cook Inc., 
Bloomington, Ind. 47401). Though effective, this caged 
balloon catheter is somewhat thrombogenic, and its use 
is confined to the iliac vessels. 

We have now used the new balloon catheter for nearly 
4 years. The catheter and its use are described here. The 
results of our patient series, which are reported more 
completely elsewhere [12], are briefly recounted as well. 


Catheter Construction 


The balloon catheter is a double-lumen, single end 
hole no. 8 French (2.8 mmOD) catheter. The outer lumen 
is composed of polyvinyl chloride and is smoothly ta- 
pered from catheter tip to hub, which accounts for its 
lower thrombogenicity. The balloon segment at the cath- 
eter tip is filled via a side channel at the proximal end of 
the catheter, which connects to a longitudinal groove 
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cut a'ong the outer surface of the inner catheter. The 
balloon segment can be manufactured in various lengths 
end maximal diameters, so that a balloor catheter can 
be tailored to individual obstructions and vessels. Bal- 
lobon lengths of 4 cm for the superficial femoral artery 
end 2 cm for the iliac artery have proven best. Maximum 
exparded balloon diameters should never exceed the 
engiographic diameter of the vessels. In general, maxi- 
mum diameters of 4-6 mm for the superticia! femoral 
artery and 6-10 mm for the iliac artery are appropriate 
(ig. 1). 

Using a 2 ml pressure syringe (fig. 2), 3-5 atm P can 
easily be generated to expand the balloon st its working 
pressure. This pressure is sufficient to compress the 
occluding material against the vessel wall in essentially 
a | cases with noncalcified occlusions. During expansion 
of the balloon, dilating pressure is mon tored with a 
pressure gauge (Fa. H. Schneider, Zürich, Switzerland) 
that attaches between the pressure syringe anc balloon 
hub of the dilating catheter. As a safety fezture, even if 
the working pressure is exceeded, the balloon 2xpands 
only minimally beyond its predetermined diezmetzr. 

Befcre attempting any percutaneous transluminal dil- 
a:ation using this technique, the operator should prac- 
tize expanding balloons of various diameters to be thor- 
oughly familiar with desired expansion pressures. Larger 
d.ameters require less pressure. Alternatively, a foot- 
operated pump (Fa. H. Schneider, Zürich, z witzerland), 
wnich uses compressed air or oxygen to compress and 
aspirate a pressure syringe, can be used tc expand and 
collapse the balloon more rapidly while it liss within an 
obstructing lesion. 

If the balloon ruptures in the vessel anc the rupture 
lire is perpendicular to the axis of the catheter, the 
rupture may snag at the puncture site on at:empted 
withdrawal and require surgery to remove :3e catheter. 

The catheter is now commercially available in both the 
United States (Cook, Inc., Bloomington, Inc. 47401) and 
Europe (Fa. H. Schneider, Zürich, Switzsrlanz). The 
otner equipment used is illustrated in figure 2. 


Technique 


Femoropopliteal Recanalization or Dilatation 


Only occlusions less than 10 cm are treated because 
of low patency rates for longer recanalizaticns [16, 17]. 
Af er antegrade ipsilateral common femoral artery punc- 
ture, a no. 7 or 8 French Teflon catheter with & single 
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side hole near the tip is placed in the superficial femoral 
artery (fig. 3A). After injecting dilute contrast material 
under fluoroscopy, the proximal and distal ends of the 
occlusion are marked with towel clips on the drapes or 
by taping small lead markers to the skin overlying the 
ends of the obstruction. Angiography is performed (20 
ml undiluted contrast) to document the preoperative 
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Fig. 1.—Balloon segments in collapsed and expanded states. Left: 
iliac artery catheter, maximum 8 mm diam. Right: superficial femoral 
artery catheter, maximum 4 mm diam. 
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appearance of the vessel, to assure that the limits of the 
occlusion are correctly demarcated, and to document 
the status of the distal calf vessels. 

The J guide wire is then carefully passed through the 
occluded segment (fig. 3B). If the wire will not pass 
through the occlusion in its J configuration, the tip is 
completely straightened using the movable core, and the 
hard wire tip is then carefully advanced about 1 cm into 
the occlusion. The J tip configuration is then reformed 
by retracting the movable core and an attempt is again 
made to advance the wire in its J configuration. If this 
fails again, the catheter is advanced over the wire to near 
the wire tip. The wire tip is withdrawn into the catheter 
and again straightened with the movable core. The 
stiffened wire is then advanced another 1-2 cm through 
the occlusion, and its J configuration reformed. This 
procedure is repeated until the wire lies in the patent 
distal segment (i.e., past the distal towel clip or skin 
marker). Wire manipulation is performed through the Y 
connector. Dilute contrast material is injected frequently 
through the other limb of the Y connector to assure the 
wire remains in the vessel lumen. 

After the wire is through the occluded segment, the 
Teflon catheter is advanced over the wire (fig. 3C) to 
enlarge the tract for the dilatation catheter. If the Teflon 
catheter fails to pass through the occluding segment 
alone, it is reinforced by placing the stiffening cannula 
over the wire and inside the catheter. This is seldom 
necessary, however. After the catheter tip is distal to the 
occlusion, heparin (5,000 IU) and a vasodilator (e.g., 
Priscoline 25 mg or adenosine triphosphate 25 mg) are 
injected through the catheter into the distal calf arteries. 





Fig. 2.— Transluminal recanaliza- 
tion equipment: (1) "Y" connector al- 
lows injection of contrast while wire is 
in catheter; (2) pressure syringe; (3) 
0.097 cm 3 mm “J” guide wire with 
movable core; (4) relatively stiff no. 7- 
8 French Teflon catheter with single 
side hole for initial angiography and 
passage through occlusion; (5) bal- 
loon dilatation catheter; (6) pressure 
manometer to monitor balloon pres- 
sure during dilatation; and (7) stiffen- 
ing cannula to support catheter when 
passage through occlusion is difficult. 
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Fig. 3.—Fecanalization of superficial femoral artery: (A) catheter placed selectively in superficial femoral artery, extent of occlusion marked under 
fluoroscopy and angiography with runoff performed to document status of occlusion and runoff; (B) guide wire passed through occlusion; (C) 
angiographiz catheter passed through occlusion; (D) exchange to balloon dilatation catheter; (E) balloon positioned into distal end cf occlusion; (F) 
balloon expanded for 30-60 sec at 3.5-5 atm P; (G) balloon collapsed; (H) ca heter withdrawn so collapsed balloon is repositioned in remaining 
occlusion; (i balloon reexpanded (30-60 sec, 3.5-5 atm P); (J) balloon again col apsed:; and (K) guide wire removed; angiography to cocument status 


of recanalizetion segment and of runoff. 


Leavinc the wire distal to the occlusion, the stiffer 
Teflon catheter is then exchanged for the balloon dilata- 
tion catheter (fig. 3D). Before the dilatation catheter is 
inserted et the groin, the balloon is evacuated and at the 
same time compressed manually and foldec around the 
inner catheter, similar to folding a collapsed umbrella, 
so the puncture hole is not enlarged. The guide wire tip 
should be kept motionless during catheter exchange to 
avoid inducing spasm in the popliteal artery. The balloon 
is positioned in the distalmost end of the occlusion (fig. 
3E). It is expanded with 3.5-5.0 atm P to its maximum 
diameter (4 mm is usually chosen) for 30-60 sec by 
injecting dilute contrast into the side channel of the 
catheter (fig. 3F). The balloon is then evacuated (fig. 
3G), retracted into the adjacent untreated occlusion (fig. 
3H), and 'eexpanded (fig. 3l). This process is repeated 
until the entire occlusive segment is recanalized. The 
foot-opereted pump may be used to expand and collapse 
the balloon, rather than a pressure syringe. The wire is 
then remeved and angiography of the thign, calf, and 
foot performed to check for any residual stenoses and to 
assure thet no distal embolization has occurred (fig. 3K). 
Any signif cant residual stenosis is redilated. 


Dista! ankle pressures should be monitored during the 
procedure; simple Doppler ultrasound measurements 
suffice if continuous recording plethysmography is not 
available. When measurements indicate that satisfactory 
hemcdvnamics have been established, the procedure 
should be terminated even if a small residuel stenosis is 
present. Further dilatation for "vascular cosmetics may 
result in distal embolization. 

“he same technique is applied to femoropopliteal 
stenoses. The wire is most easily passed tFrough such 
stenoses if the movable core is advanced rearly to the 
wire s tip without straightening it completely. 

The balloon segment should be aspiratec completely 
be ore the dilatation catheter is removed from the artery. 

Vascular laboratory determinations of le3 pressures 
and pulse contours are recorded before and after dilata- 
tion for both femoral and iliac dilatations. Similar record- 
incs are then made at each clinic follow-up visit. 


lliac Artery Stenoses 


Only stenoses, not complete occlusions, are treated 
because of the uncertainty of determining the course of 
the common and external iliac arteries when obstructed. 
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Fig. 4.—Case 1. A, Recanalization of 5.5 cm superficial femoral artery occlusion with another 6 cm of filiform stenosis proximally. B, Expanded 


balloon catheter in place. C, Immediately after recanalization 


We have been concerned about the possibility of perfo- 
rating the artery and creating a hemorrhage difficult to 
control. 

Before puncture of the affected side, a catheter is 
introduced (when possible) into the contralateral femoral 
artery and placed in the distal abdominal aorta or over 
the aortic bifurcation into the common iliac artery on the 
affected side. If the femoral pulse on the affected side is 
not palpable, the artery is punctured under fluoroscopy 
while contrast material is injected from this contralateral 
catheter. Pressures proximal and distal to the stenosis 
are recorded simultaneously via the two catheters. 

The stenosis is marked and dilated as previously de- 
scribed, usually with an 8 mm diam balloon dilating 
catheter. Heparin (5,000 IU) and vasodilator are injected 
through the central lumen of the balloon catheter before 
dilatation. After dilatation, the tip of the dilating catheter 
is retracted distal to the stenosis and pressures again 
recorded. The procedure is ended when the pressure 
gradient across the stenosis is eliminated. 


Representative Case Reports 
Case 1 


A 73-year-old man suffered bilateral calf claudication that was 
more severe on the right side. He had a history of hypertension, 
two myocardial infarctions, and bilateral renal surgery for neph- 
rolithiasis. Translumbar aortography (not shown) demonstrated 
no hemodynamically significant lesion in the abdominal aorta 


TABLE 1 


Laboratory Results 


Systolic Pressures (mm Hg) 


Right Arm) 


Dilatation Brachial Posterior Ankle 
Artery Tibial Pressure 
Artery Ratio 
Case 1: 
BOIOEN oo dia dee 2032154 150/75 66 0.44 
Aner? days 2.22 os Gees 140/85 128 .91 
After G(s: | iss tec: 130/85 120 .92 
Case 2: 
BOIS: area Aan arena 125/75 92 74 
Immediately after ........ 125/75 128 1.02 
WINGED VOB" civcoriiv iras 120/90 126 1.05 


or pelv c vessels. There was a 5.5 cm segmental occlusion of 
the dis'al right superficial femoral artery with another 6 cm of 
filiform stenosis proximally, and a 99% stenosis of the distal left 
superficial femoral artery. Both arteries were recanalized using 
balloor dilatation technique. The right side is shown before, 
during, and immediately after dilatation (fig. 4), and vascular 
laboratory data are given (table 1). The left side (not shown) was 
successfully treated in similar fashion 2 days later. 


Case 2 


A 46-year-old man had left-side intermittent claudication for 9 
months and a history of smoking, obesity, and hyperlipidemia. 
Abdominal aortography (not shown) revealed a tight stenosis of 
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the left external iliac artery. The lesion was dilated using the 
balloon catheter. Blood pressure status and ang ographic ap- 
pearance before and after dilatation are shown (figs. 5A and 
5B). Two years later, angiography (fig. 5C) demonstrated con- 
tinued wide patency of the dilated segment. Vascular laboratory 
studies (table 1) indicated normal hemodynamics immediately 
after the procedure and in follow-up. 

Comment. Predisposing factors (hypertension, hyperlipid- 
emia, and smoking) are treated before percutan2ous translu- 
minal angioplasty. It is particularly stressed that the patient stop 
smoking. The patient receives Anturane 200 mg 4 times daily for 
4 days before percutaneous transluminal angioplasty for platelet 
inhibition. Heparin is given intraarterially during the procedure, 
and Coumadin is begun immediately after. The patient is kept 
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Fie. 5.—Case 2. Dilatation of external iliac stenosis. Pressures 
ir dicated proximal and distal to stenosis immediately 5efore (A) and 
a'ter (E) dilatation. C, 24 months later, continued wide patency of 
d lated segment. 


on lorg-term Coumadin and Anturane unless con:raindicated, 
since o'low-up studies [5, 6, 17] have shown th» reocclusion 
rat» far femoropopliteal lesions is twice as high without long- 
term ant coagulation. 


Results 


We have treated over 300 patients with these methods 
since 1971, and our results have been comprehensively 
discussed [12]. Initial success rate is 84% fo- recanaliz- 
inc femoropopliteal occlusions and 92% for iliac artery 
stenoses. Two year patency is 7296 for successful femo- 
ropopiiteal patients and 87% for successfully treated 
iliac artery stenoses. There were no opera: ve deaths. 
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Distal embolization among our first 303 procedures was 
97e. No embolus had a clinical sequela or required 
surgery. Our first 48 femoropopliteal patients were 
treated by Dotters original coaxial technique, while 
subsequent patients (188 as of March 1978) have been 
treated with the balloon dilatation catheter. Two year 
patency rates with the dilatation technique are signifi- 
cantly higher than with the coaxial technique (86% vs. 
64%), while a lower overall complication rate (8.5% vs. 
20%) was obtained with the dilatation catheter. The 
dilatation group is less favorable clinically: older, with 
poorer calf outflow tracts, and more often (4096 vs. 19%) 
in Fontaine's class Ill (rest pain) or IV (gangrene). 


Discussion 


Any treatment of an ischemic limb represents a local 
palliative measure in a relentless generalized disease. 
These patients have a worse prognosis than the general 
population. DeWeese and Rob [18] demonstrated 5 year 
mortality of 48% and 10 year mortality of 73% among 
patients who underwent femoropopliteal bypass recon- 
struction, with most deaths occuring from other cardio- 
vascular events. In such a patient population, translu- 
minal angioplasty has a definite role in management 
because of its relative simplicity and lack of morbidity 
and mortality. 

The atheromatous lesions in this series were treated 
with a high degree of success using local anesthesia 
alone. Patients were ambulatory the day after treatment. 
Typical hospitalization time was 3 days. Dotter has even 
performed iliac dilatation on an outpatient basis (C. T. 
Dotter, personal communication). Advantages in both 
patient discomfort and hospitalization costs compared 
with reconstructive surgery are obvious. At the same 
time, reconstructive surgery or repeat angioplasty can 
be performed later, since neither established collaterals 
nor formation of new collateral channels are disturbed. 

Two final points should be noted: (1) percutaneous 
transluminal angioplasty should only be performed by 
experienced angiographers who have observed the pro- 
cedure in an institution where it is practiced and (2) 
close cooperation among the vascular radiologist, vas- 
cular surgeon, and attending clinician is mandatory so 
that optimal individualization and management of each 
case may result. 
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Aneurysm Rupture Secondary to Transcatheter Embolization 


JOHN R. LINA,' PAUL JAQUES, AND VALERIE MANDELL 


False aneurysms of the pancreatic and peripancreatic arter- 
ies are a well recognized complication of chronic pancreatitis 
due to proteolytic enzymatic digestion of the arterial wall. 
These false aneurysms can be a source of life-threatening 
hemorrhage. Three cases are reported in which attempted 
embolizations of these bleeding aneurysms resulted in rup- 
ture into the gastrointestinal tract. Special precautions should 
be taken in such a procedure because of the inherent weak- 
ness of the aneurysmal wall. 


Various catheter techniques to induce vascular occlu- 
sion are becoming more and more widely practiced in a 
number of clinical circumstances [1-3]. The most com- 
mon indication has been hemorrhage, particularly from 
chronic peptic ulceration, but more recently bleeding 
from vaginal, rectal, prostatic, and pelvic sources has 
also been controlled by transcatheter embolization. In 
addition, occlusion of a wide variety of aneurysms has 
been attempted. Three patients are reported in whom 
transcatheter embolization of peripancreatic pseudo- 
aneurysms was attempted, and in whom the procedure 
was complicated by rupture of the aneurysms into the 
gastrointestinal tract. 


Case Reports 


Case 7 


A 37-year-old black woman with recurrent episodes of upper 
gastrointestinal tract bleeding was admitted with a hemoglobin 
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level of 9.5 g/100 ml. The patient continued to deteriorate 
despite ransfusions, and subsequently developed right upper 
quadran- pain with rebound tenderness. Surgery disc osed a 
dilated 5ilhary tree and gallbladder filled with blooc. After 
cholecystectomy, blood continued to drain from the T tube. 
Subseqrvert angiography revealed a false aneurysm of the 
dorsal pancreatic artery and extravasation of contrast material 
intc the second part of the duodenum. Selective celiac arterial 
vasopressin infusion for 2 days resulted in clinical cessation of 
bleedinc The patient was returned to the angiograchic suite for 
embolization of the feeding vessel to the aneurysm and selective 
dorsal p=ncreatic arteriography (fig. 1A). With the catheter in a 
wedged position, small pieces of Gelfoam were used to embol- 
ize the artery. After about six pieces were injected, contrast 
material flowed promptly into the lower common zile duct and 
then into the duodenum (fig. 1B), indicating rupture of tne false 
aneurysm. The catheter was left in a wedged positior in the 
artery ir the hope a thrombosis would develop. Aer 5 days of 
no clinizal deterioration or evidence for active hemcrrhage, 
repeat angiography demonstrated occlusion of the dorsal pan- 
creatic ertery and nonfilling of the aneurysm. 


Case 2 


Ê 34-year-old black man with a long history of alcohol sm and 
chronic pancreatitis was admitted after 3 days of "ematemesis 
anc abcominal pain. Examination revealed a tender abdomen 
anc a 4 cm pulsatile right upper quadrant mass. Angiography 
shcwed false aneurysms of the gastroduodenal and splenic 
arteries. Surgical obliteration was attempted, but either aneu- 
rysm was accessible, and the patient was returned to the 
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Fig. 1.— Case 1. A, False aneurysm of dorsal pancreatic artery. B, Immediately after embolization, aneurysm rupture and extravasation of contrast 


material into common bile duct and duodenum. 
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vascular suite for attempted occlusion of the gastroduodenal 
artery aneurysm (fig. 2A). During embolization, contrast mate- 
rial extravasated from the aneurysm into the third portion of the 
duodenum (fig. 2B), indicating rupture. Continued embolization 
resulted in occlusion of the gastroduodenal artery (fig. 2C). The 
patient recovered uneventfully. 


Case 3 


A 33 year-old chronic alcoholic with a long history of epigas- 
tric pain, recurrent pancreatitis, and peptic ulcer disease was 
evaluated for fluctuating jaundice and gastrointestinal blood 
loss. Exploratory celiotomy without prior angiography revealed 
an inflammatory mass in the head of the pancreas. In addition, 
the gallbladder was distended and contained numerous small 
black calculi. No active ulcer was found in the stomach or 
duodenum. Vagotomy, pyloroplasty, and T tube drainage of the 


Fig. 2.—Case 2. A, Huge pseudoaneurysm of gastroduodenal artery. 
B. After embolization, extensive extravasation of contrast material into 
third part of duodenum (arrowheads). C, After continued embolization, 
occlusion of gastroduodenal artery (arrow) and aneurysm. 


common bile duct were performed. Postoperative intermittent 
bleeding from the common bile duct prompted angiography, 
which demonstrated a false aneurysm of an aberrant right 
hepatic artery arising from the superior mesenteric artery (fig. 
3A). Embolization of the aneurysm with Gelfoam and autolo- 
gous clot resulted in occlusion of the aberrant vessel and the 
aneurysm (fig. 3B). Follow-up angiography 1 week later dem- 
onstrated recanalization of the artery and reappearance of the 
aneurysm. A catheter was subselectively placed in a wedged 
position, and during attempts to reocclude the vessel the 
aneurysm ruptured into the biliary tree (fig. 3C). Hemobilia was 
noted through the T tube. Obliterative endoaneurysmorrhaphy 
and end-to-side choledochoduodenostomy were then per- 
formed to control hemorrhage. Surgery was successful and, 
after a stormy postoperative course complicated by septicemia, 
the patient was discharged. 
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Discussion 


Arterial aneurysms in the peripancreatic vessels are 
often visualized during angiography in patients with a 
history of pancreatitis [3]. These aneurysms apparently 
evolve after pancreatitis with digestion of arterial walls 
by the pancreatic enzymes. Such aneurysms present 
strong evidence that the patient has had pancreatitis, 
and carciroma can be virtually excluded [3-5]. Because 
walls of these pseudoaneurysms are thin and weak, they 
are prone to rupture with life-threatening hemorrhage [3, 
6-9]. Since they are relatively inaccessible and are often 
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Feg. 3. - Case 3. A, Large pseudoaneurysm (arrows) of right hepatic 
artery. B, After embolization, occlusion of artery (arrow) and aneurysm. 
C. Aser 1 week, further attempts to occlude reopened right 1epatic artery 
false-aneurysm resulted in rupture into biliary tree. 


asseciated with local inflammation secondarv to contin- 
uing or previous pancreatitis, surgery is d tficuit and 
diseppointing. Of our three cases, only on: was ulti- 
mately surgically accessible. 

Taerefore, other methods, such as transcat eter arte- 
rial occlusion, may be attempted to prevent significant 
blood lass. However, these aneurysms are extremely 
fragile. in our three cases, this fragility was dramatically 
illustrated by their rupture into the gastrointestinal tract 
during embolization. 

Routine embolic materials (Gelfoam, autologous clot, 
lvalen sponge) used in these cases require a subs:antial 
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volume of fluid at a considerable pressure to facilitate 
their passage through the catheter. This exerts a very 
significant strain on the wall of the aneurysm, especially 
if the feeding vessel is small relative to catheter diameter. 
If the catheter is actually wedged in the vessel (cases 1 
and 3), the whole of the injecting force is transmitted to 
the aneurysmal wall and rupture is likely. Therefore, on 
the basis of our experience and case material, we believe 
that these aneurysms require carefully controlled embo- 
lization, using minimal carrier fluid and only enough 
pressure to carry the embolus to the desired site. In this 
setting, other techniques of occlusion that do not require 
any carrier fluid may prove more appropriate. These 
include the Gianturco steel coil [10], transcatheter co- 
agulation [11], detachable balloons [12], or polymerizing 
adhesives [13]. 
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Portal Vein Areurysm 


HUGH S. VINE." ? JOSEPH C. SEQUEIRA,? WARREN C. WIDRICH.?* AND BARRY A. SACKS' 


While there have been a few references to portal vein 
aneurysm in the world literature, this is the first report in 
United States radiologic literature. During a routine evaluation 
for fever in one patient, an ultrasound examination suggested 
this unusual entity at the junction of the splenic and superior 
mesenteric vein. It was later confirmed by angiography. Two 
other patients were being investigated angiographically for 
gastrointestinal bleeding when portal vein aneurysms were 
discovered. In contrast to the central location of the first 
patient's aneurysm, the latter two were more distal in the 
portal tree. The literature is reviewed and different etiologic 
hypotheses discussed. 


Venous abnormalities of the portal system have been 
thoroughly investigated [1-4]. However, an aneurysm of 
the portal vein is uncommon. While investigating a 
patient (case 1) for a fever of unknown origin, abdominal 
ultrasound demonstrated a large anechoic area at the 
junction of the superior mesenteric and splenic veins. 
Subsequent angiography confirmed the initial impres- 
sion that this represented a localized dilated venous 
structure. As this unusual entity was being researched, 
two similar cases were made known to us. 

Barzilai and Kleckner [5] were apparently the first to 
report such an entity. They described a patient who 
developed postnecrotic cirrhosis, thrombosis of the right 
portal vein, and an aneurysm proximal to the thrombus 
with subsequent rupture into the biliary system. Seven 
other cases have been reported since, but none have 
used ultrasound evaluation [6-11]. Three more cases of 
portal vein aneurysm are reported here. 


Case Reports 
Case 1 


A 50-year-old woman was admitted to the Peter Bent Brigham 
Hospital for evaluation of fever of unknown origin. Over the 
previous 10 years, several episodes of hemolytic anemia asso- 
ciated with elevated cold agglutinins had been successfully 
treated with steroids. Because of the fever and possible abdom- 
inal abscess, ultrasound was performed with both real-time 
phased-array scanning and a commercially available gray scale 
unit using a standard 2.25 MHz internally focused transducer. A 
3.0 cm well circumscribed anechoic structure was noted at the 
junction of the splenic and portal veins. This was believed to 
most likely represent a portal vein dilatation or aneurysm (fig. 
1A), and the phased array unit seemed to confirm this impres- 
sion by demonstrating continuation of this structure with the 
intrahepatic portal venous radicles. Because this rare diagnosis 
was still uncertain, celiac arteriography was performed. During 
the arterial phase (fig. 1B), there was bowing and displacement 
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of he gastroduodenal artery laterally, as well as minimal irreg- 
ularity of the intrahepatic radicles. In the venous phase (fig. 1C). 
a large portal vein varix was seen at the confluence cf the 
splenic and superior mesenteric veins. In addition, there was 
slicht reflux of contrast material down the superior mesenteric 
vein. A ??"Tc sulfur colloid liver scan demonstrated moderately 
heterogeneous uptake consistent with mild di'fuse hepatic 
pasenchymal disease. No liver biopsy was done. 


Case 2 


E 57-year-old man was admitted to the Bos:on Veterans 
Administration Hospital. He was a known chronic &icoholic with 
escphagesl varices and several past episodes of upper gastroin- 
tes'inal bleeding. 

He first underwent a side-to-side splenorenal sFunt and liver 
biopsy, which showed postnecrotic cirrhosis. Postoperatively, 
he did well for 12 days, when he developed massive upper 
gastrointestinal bleeding. Splenic arteriography and left renal 
venography demonstrated that the shunt had occluded. The 
venous phase of superior mesenteric arteriograpty showed a 
patent paraumbilical vein apparently draining fram the right 
poral vein (fig. 2). A 3.5 cm venous aneurysmal dilatation was 
shown at the anastomosis of the portal vein brench and the 
paraumbilical vein. The bleeding was controlled with vasopres- 
sin (Pitressin) infusion. The venous hum of the Cruveilhier- 
Baumgarten syndrome was heard over the umbilicus. Wen the 
Pitressin was infused, the hum stopped, but when the Fitressin 
was discontinued, the hum returned. 

Almost 7 weeks after initial surgery, he underwent an end-to- 
end portacaval shunt. No note was made of intraoperative 
visualization of the aneurysm. Postoperatively, he went into 
metabolic acidosis and died 11 days later. No autopsy was 
obtained. 


Cas»? 3 


An 87-year-old white woman was transferred to Beth Israel 
Hospital with abdominal pain and hematemesis She had a 
history of peptic ulcer disease (after vagotomy in 1962). During 
the night before admission, she developed sharp epigastric pain 
and vomited bright red blood. On admission, hematocrit was 29 
and nasogastric lavage revealed bright red blood Endoscopy 
showed an active bleeding site at the gastroesophegeal region. 
Because o; continued bleeding, the patient was referred for 
ang ography. Celiac and superior mesenteric arteriography 
failed to demonstrate an active bleeding site. The parenchymal 
phase of hepatic arteriography showed an inhomcgenous pat- 
tern consistent with diffuse hepatic disease (etiology unknown); 
the venous phase showed a large round intrahepatic collection 
of contrast believed to represent a portal vein aneu-ysm fig. 3). 
Active bleeding stopped during arteriography, and hematocrit 
and metabolic status returned to normal. After several days of 
medical therapy, an upper gastrointestinal examination docu- 
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Fig. 1.—Case 1. A, Transverse view through liver 
and porta hepatis. Splenic vein (arrowhead) drains 
into enlarged portal vein (arrow). B, Arterial phase of 
celiac arteriogram. Bowing and displacement of gas- 
troduodenal artery laterally and slight irregularity of 
hepatic artery radicles. C, Venous phase. Large varix C 
(arrow) of portal vein with reflux down superior 
mesenteric vein (arrowhead). 


mented a greater curvature gastric ulcer. She was discharged 
on a conservative regimen. 


Discussion 


The portal venous system develops from the vitelline 
and umbilical veins that drain the primitive intestine. 
Various congenital abnormalities of the portal vein have 
been described. The portal vein may be duplicate [2], 
receive anomalous pulmonary venous drainage [2, 3], 
become atretic [2], develop cavernous transformation 
[12], assume an abnormally ventral position [1], or man- 
ifest other anomalies of lesser radiographic importance. 

The size of the portal vein is somewhat variable. In 92 
dissections, Douglass et al. [13] found that the diameter 
of portal veins in patients without cirrhosis or portal 
hypertension was 0.64-1.21 cm (average, 0.89 cm). Pur- 
cell et al. [14] found the average diameter to be 1.09 cm. 
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Reynolds [15] noted that although the average diameter 
is 1.¢ cm, larger portal veins are found in cirrhotics. 
Doust and Pearce [16] ultrasonically studied both normal 
and cirrhotic patients, and the maximum anteroposterior 
diameter did not exceed 1.5 cm in normals and 1.9 cm in 
cirrhotics. 

Aneurysms of the portal vein may occur either proxi- 
mally at the junction of the superior mesenteric vein and 
splenic vein or more distally in the portal vein radicles. 
These aneurysms are thought to have two main etiolo- 
gies: (1) congenital or (2) acquired secondary to portal 
hypertension. Liebowitz and Rousselot [9] reported a 
case of agnogenic myeloid metaplasia with a portal vein 
aneu-ysm, but without evidence for portal hypertension 
because of normal intrasplenic pulp pressure and ab- 
sence of collateral venous circulation in the splenopor- 
togram. Thomas [8] also believed that his two cases of 
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Fig. 2.—Case 2. Venous phase of superior mesenteric arteriogram. 
Portal vein aneurysm (arrow) in right lobe of liver at junction of portal 
vein branch and draining paraumbilical vein (arrowheads). 


portal vein aneurysm were either hereditary or develop- 
mental because of the absence of gross intra- or extra- 
hepatic obstruction. Thus, he postulated the portal hy- 
pertension was secondary to venous aneurysms. In con- 
trast. Barz lai and Kleckner [5] believed that the hemo- 
cholecyst n their patient after rupture of a portal vein 
aneurysm resulted from portal hypertension secondary 
to postnec-otic cirrhosis. Leonsins and Siew [6] likewise 
believed that in their patient with Banti’s syndrome and 
portal vein aneurysm, the most likely progression was 
cirrhosis causing portal hypertension, which led to 
esophagea variceal rupture. splenomegaly, and portal 
vein aneurysmal dilatation. 

In our three cases, only one (case 2) had unequivocal 
evidence for hepatocellular disease. However, in the 
other two cases, the liver scintigram (case 1) and angio- 
grams (cases 1 and 3) demonstrated evidence for hepatic 
parenchymal abnormality. Thus, as with all the cases in 
the literature, liver parenchymal abnormalities were as- 
sociated with this unusual entity, but their sequence is 
difficult to ascertain. As discussed above, some authors 
believe thet the portal vein aneurysm is secondary to 
portal hypertension. Wenz et al. [10] presented the most 
convincing evidence for a congenital or developmental 
abnormalitv. Their 6-year-old patient demonstrated por- 
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Fg. 3.— Case 3. Venous phase of superior mesenteric anciogram. 
Larce poral vein aneurysm (arrow) lies directly beneath right nemidia- 
phregm. 


tal hypertension, hepatofugal flow, and varices with 
biopsy-proven normal hepatic parenchyme. Unfortu- 
nately, our three cases do not clarify the etiologic issue. 

Case ` is unique because it is the only reported case 
with an ultrasonic image of the portal vein aneurysm. 
This we! defined anechoic structure within the liver 
cou d be mistaken for a hepatic cyst if the connection 
with poral venous system were not appreciated. A high- 
speed scanner makes this characteristic more easily 
apparent. Once the vascular nature of this leson is 
understcod. the ultrasonic picture is essentially pathog- 
nomonic. Previously reported cases were evaluated an- 
giocrapF cally. Most of the cases in the literature were 
discovered because of investigation for gastrointestinal 
bleedinc. Several of these patients with both portal 
hypertension and portal vein aneurysms underwert por- 
taceval saunts with excellent results [7, 8, 11]. Two other 
patients died from rupture of their aneurysm. Cne of 
Thomas s [8] patients bled into his lesser sac and retro- 
peritoneum. The patient of Barzilai and Kleckner [5] 
ruptured into the biliary system with a resultant hemo- 
cho ecyst. Thus, although the severity of these lesions 
seems apparent, these patients were all studied for acute 
gastroinzestinal hemorrhage. It is not known what the 
sigrificance is in patients (as in our case 1) who have 
neither bled nor have severe portal hypertension. 

Wth the more frequent use of noninvasive studies 
such as ultrasound and computed tomography. bo:h the 
incidence of portal vein aneurysms and their procnosis 
may become established. The etiology of these aneu- 
rysms is still unclear, but may be elucidated by serial 
studies. 


ACKNOWLEDGMENT 


We thank Deirdre Sullivan for help in preparing the manu- 
script. 


VINE ET AL. 


REFERENCES 


. Harrell G: Ventral portal vein. AJR 121:369-373. 1974 


2. Marks C: Surgical implications of portal system malforma- 


tion. Ann R Coll Surg Engl 55:299-306, 1974 

. Olberg S, Olsson R: Congenital absence of portal venous 
system in a 50 year old woman. Acta Med Scand 196:343- 
345, 1974 

. Samanek M, Tuma S, Benesova D, Povysilova V. Prazsky F, 
Capova E: Atresia of right pulmonary veins and anomalous 
left pulmonary venous drainage into portal circulation. 
Thorax 29:446-450, 1974 

. Barzilai R, Kleckner MS: Hemocholecyst following ruptured 
aneurysm or portal vein. Arch Surg 72:725-727 , 1956 

. Leonsins AJ, Siew S: Fusiform aneurysmal dilatation of the 
portal vein. Postgrad Med J 36:570-574, 1960 

. Hermann RE, Shafer WH: Aneurysm of the portal vein and 
portal hypertension. Ann Surg 162:1101-1104, 1965 

. Thomas TV: Aneurysm of the portal vein: report of two 
cases, one resulting in thrombosis and spontaneous rup- 
ture. Surgery 61:550-555, 1967 


Te; 


13. 


19. 


16. 


AJR:132, April 1979 


. Liebowitz HR, Rousselot LM: Saccular aneurysm of portal 


vein with agnogenic myeloid metaplasia. NY State J Med 
67 : 1443-1447, 1967 


. Wenz W, Beckenbach H, Daum R: Die kindliche Pfortader 


bei Erkankugen der Oberbauchorgane. Eur J Pediatr 9: 
354-362, 1971 


. Duhmke VE: Aneurysma der vena portae. ROEFO 125: 474- 


475, 1975 

Klemperer P: Cavernomatous transformation of the portal 
vein. Arch Pathol Lab Med 6:353-377, 1928 

Douglass BE, Baggenstoss AA, Hollingshead WH: The anat- 
omy of the portal vein and its tributaries. Surg Gynecol 
Obstet 91:562-576, 1950 


. Purcell HK, Connor JJ, Alexander WF, Scully NM: Observa- 


tions on the extra-hepatic major radicles of the portal 
systems. Arch Surg 62:670-677, 1951 

Reynolds TB: Portal hypertension, in Diseases of the Liver, 
edited by Schiff L, Philadelphia, Lippincott, 1975, p 330 
Doust B, Pearce J: Gray-scale ultrasonic properties of the 
normal and inflamed pancreas. Radiology 120:653-657, 
1976 


Circumaortic Venous Ring: Incidence and Significance 


CARL F. BECKMANN' AND FERBERT L. ABRAMS' 


A left circumaortic renal vein was found in 11% of 74 left 
renal venograms, an incidence similar to tha: at autopsy. 
Cavography proved to be an unsatisfactory method of dem- 
onstrating the renal veins. Prior knowledge of a venous ring is 
important when blood samples from the adrenal or renal veins 
are to be collected. When caval interruption is planned, a 
circumaortic venous ring may provide a fully developed collat- 
eral pathway immediately after surgery if the procedure is 
planned without awareness of its presence. 


The circumaortic left renal vein is a relatively common 
venous variation, with an incicence at autopsy of about 
7% [1-3]. In this anomaly, one renal vein passes ventral 
to the aorta in the usual location and the other runs 
caudally and dorsal to the aorta to enter the inferior vena 
cava in the lower lumbar region. Although the size of the 
components varies, one study [1] has shown that the 
preaortic and retroaortic components of tne ring are 
usually of equal size. 

A venous ring is normally present in the 8 week 
embryo; later the retroaortic segment of the venous ring, 
together with the dorsal vein, becomes obliterated, leav- 
ing a single left preaortic renal vein as the normal an- 
atomic arrangement [4]. 

Venous sampling of adrenal and renal veins for adrenal 
hormone and renin determinations are now routine and 
important diagnostic procedures; interruption of the 
inferior vena cava is widely used to prevent recurrent 
pulmonary embolism. Because a circumaortic venous 
ring may interfere with the successful completion of both 
of these procedures, an analysis of its incidence and 
characteristics as visualized during life was undertaken. 


Materials and Methods 


A series of 74 consecutive left renal venograms was analyzed. 
These did not include patients with occlusion of the renal vein 
by thrombus or with renal vein invasion by carcinoma. In all 
cases, precurved radiopaque renal vein catheters were inserted 
through the femoral vein into the inferior vena cava. In shaping 
the catheter, the tip was bent to about 130^, the length of the 
bent tip on the right being 5 cm and on the left, 10 cm. If both 
renal veins were catheterized, the right renal vein catheter was 
also used for the left side, with the aid of a guidance system. In 
some cases, a preshaped abdominal-visceral catheter combined 
with a controllable guide wire or a pigtail catheter with the aid 
of a Cook deflector was used. We found it useful to have two 
side-holes within 1 cm of the catheter tip. Under fluoroscopic 
guidance, the catheter tip was located in the peripheral segment 
of the main renal vein within the renal hilum, so as to prevent 
dislodgement during injection and to afford maximal opportu- 
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nity for retrograde venous filling. In most examinztions percu- 
tareous renal artery catheterization was performed and the 
renal blood flow was deliberately slowed by injecting 6-10 ug 
ep nephrine into the renal artery [5]. 

To determine how often a circumaortic venous ring can be 
diegnosed on cavography, 53 consecutive inferior vena cavo- 
grems were analyzed. A pigtail catheter was inserted through 
the femoral vein, and the catheter tip was placed e ther into the 
lower inferior vena cava just above the confluence of tne iliac 
veins, or into a common iliac vein just below the origin of the 
vena cava. In rare instances, the patient was asked to perform a 
Vassalva maneuver during the examination. 


Results 


A circumaortic venous ring was found in eight of 74 
renal venograms (11%). The preaortic limb, ~ 1-22 mm in 
diemeter (average, 16.25 mm), was always arger than 
the retroaortic vein and entered the inferior v2na cava in 
the typical location in the region of L1-L2, most com- 
mcnly at the level of the lower one-third of L1. When the 
adrenal veins were opacified, they were obse ved to have 
entered the preaortic portion (fig. 1). In tw- cases the 





Fig. 1.—Patient with left circumaortic venous ring. 
Both preaortic and retroaortic renal veins pen arrow) 
arise in renal hilum. Latter seems to drain lower pole 
preferentially. Adrenal vein (white arrow) jzins preaor- 
tic renal vein in typical location. Note valve of preaortic 
vein (black arrows). 
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gonadal vein drained into the preaortic renal vein (fig. 
2B) and in four into the undivided main renal vein trunk 
(fig. 3). 

In six of the eight cases the retroaortic limb arose from 
an undivided main renal vein trunk within 2 cm of the 
renal hilum (figs. 2 and 3). The bifurcation occurred 
within the renal hilum (figs. 1, 4, and 5) or at the 
confluence of lobar renal veins on two occasions. and 
the retroaortic vein seemed to drain parts of the lower 
pole preferentially. The retroaortic vein, 4-13 mm in 
greatest diameter (average, 7.75 mm), entered the infe- 
rior vena cava at the level of L2 and L3 (average. middle 
one-third of L3). In one instance the retroaortic portion 
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Fig. 2.—Patient examined for sus- 
picion of renal vein thrombosis. A, 
Inferior vena cavogram. Circumaortic 
venous ring. Retroaortic vein splits 
before entering inferior vena cava. B, 
Renal venogram. Preaortic and re- 
troaortic veins arise from main renal 
vein trunk. Left gonadal vein (arrow) 
drains inio preaortic vein. 


Fig. 3. CAsymptomatic patient un- 
derwent renal venography during 
workup as potential renal donor. A, 
Early phase. Filling of renal veins ac- 
companied by opacification of hemia- 
zygos vein and network of varicose 
veins adjacent to renal pelvis. Proxi- 
mal ovarian vein (arrow) is visible. B, 
Late phase. Typical retroaortic vein 
(open arrow) now apparent. Ovarian 
vein (closed arrow) enters unsplit 
main renal vein trunk. 


split before entering the vena cava (fig. 2A). In four 
instances retroperitoneal branches (lumbar veins, as- 
cending lumbar vein) were seen entering the retroaortic 
vein (figs. 4 and 6). 

In addition to the eight patients with a left circumaortic 
venous ring, one patient exhibited a single retroaortic 
renal vein entering the inferior vena cava in the region of 
L3 (fig. 7). This vein was 18 mm in greatest diameter. 

Analysis of 53 inferior vena cavograms revealed partial 
opacification of the left main renal vein in only six 
patients (11%). In two of these a circumaortic venous 
ring was visible on cavography and subsequently con- 
firmed on renal venography. The site of the caval orifices 
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Fig. 4.—16-year-old boy developed 
hypertension 4 weeks zfter trauma to 
left flank. Prior left renal arteriogram 
showed obstruction > lower pole 
renal artery. A and B, Left renal ve- 
nography. Circumaortc venous ring 
was present. When cat eter was ad- 
vanced through preaortic vein, injec- 
tion of contrast into lower pole veins 
showed preferential drainage into re- 
troaortic vein. Note srrell retroperito- 
neal vein (arrow) entering retroaortic 
vein. C, Renin sampling. Samples 
from retroaortic vein localize ischemic 


focus to lower pole, whereas those from preaortic vein are only mildly elevated. (Courtesy of Dr. Christos Athanasoulis.) 





Fig. 5.—Circumaortic venous ring arising in renal hilum. Veins of 
lower pole drain preferentially into retroaortic vein. 


of the renal veins usually was visualized mainly as re- 
flected by the dilution defects of the inflow of nonopaque 
renal blood. A double inferior vena cava was seen in one 
patient. 

In one patient whose vena cava had been ligated for 
recurrent pulmonary embolism, a circumaortic ring was 
found, illustrating its potential role as an alternate path- 
way for pulmonary embolism (fig. 7). Because of the 
potential importance of this variant of venous anatomy 
in pulmonary embolism, this case warrants a detailed 
report. 


Case Report 


Å 41-yasar-old woman was admitted for evaluatioa of recurring 
episodes cf dyspnea and chest pain. She had previously under- 
gone caval ligation in an outside hospital for recu-rent pulmo- 
nary embolism 2 months before her present admission. After 
operation, she had persistent thrombophlebitis in her left leg 
anc persistent respiratory symptoms. 

Fhysical examination was normal except for popliteal fossa 
anc calf tenderness with a positive Homan's sign Electrocar- 
diography and chest radiography were unremarkeble. A perfu- 
siom lung scan was highly suggestive of recurren: pulmonary 
embolism. lliac vein injection demonstrated occlusion of both 
common iliac veins with collateral drainage via lett ascending 
lumbar and paravertebral veins. The latter filled the lower 
inferior vena cava which appeared to be totally ocziuded in the 
regon of L3 at the previous ligature site. Just dista to the vena 
cava liga:ure, there was filling of a 1-cm-thick vein which arose 
from the lower vena cava and after fusion wit a dilated 
ascending lumbar vein in turn opacified the left renal vein (fig. 
6). The venous anatomy was typical for a left circumaortic 
venous rmg. 

Because of the strong suspicion that the left circumaortic 
venous ring and the dilated ascending lumbar vein served as a 
collateral pathway for recurrent emboli from the lower extremity 
and inferior vena cava. it was felt advisable to ligate these veins, 
and surgery was therefore performed, which verifiec the venous 
ring. During 12 month follow-up the patient had ro recurrent 
episodes of pulmonary embolism. 


Discussion 


Multiple renal veins are more common oa the right 
than on the left side, occurring in 15% of au-opsies [2]; 
typically there is one larger right renal vein anc from one 


564 BECKMANN AND ABRAMS 








Fig. 7.—Solitary retroaortic renal vein entering in- 
ferior vena cava in region of L3. Prior knowledge of 
this variation is important if cava is to be ligated. 


to three smaller accessory renal veins, which communi- 
cate in the renal hilum but leave it separately. In contrast, 
the two renal veins which constitute a circumaortic 
venous ring arise in most instances (75%) from a solitary 
main renal vein trunk close to the renal hilum. A cir- 
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Fig. 6.—Caval ligation in patient 
with circumaortic venous ring. A, In- 
ferior vena cavogram after injection of 
contrast material into both iliac veins. 
B, Explanation. Inferior vena cava 
(IVC) is occluded in region of L2. Opa- 
cified blood drains via retroaortic 
renal vein (RRV) into preaortic renal 
vein (PRV). ALV - ascending lumbar 
vein. 


cumaortic venous ring was readily diagnosed by selec- 
tive renal venography in as high a percentage of cases 
as is found at autopsy. In contrast, cavography was an 
unsatisfactory method of demonstrating the renal veins. 
This is in agreement with the experience of other authors 
[6, 7]. 

Prior knowledge of a circumaortic venous ring is 
important when blood samples from the adrenal or renal 
veins are to be collected, or when caval interruption is 
planned. The adrenal vein always drains into the preaor- 
tic vein, and the gonadal vein can drain either into the 
preaortic vein or the undivided main renal vein trunk, 
rather than into the retroaortic vein. Therefore, in a 
patient with a circumaortic venous ring, the preaortic 
vein should be entered for venous sampling procedures. 
If a solitary retroaortic vein is present, the adrenal vein 
may drain either into the prehilar portion of this renal 
vein, or into the inferior vena cava directly [4]. 

The retroaortic vein may preferentially drain the lower 
pole of the kidney, a variation found in two of our eight 
patients. Therefore, if the ischemic focus is in the lower 
pole of the kidney, and renin samples are to be obtained. 
it is essential to catheterize this vein as well as the 
preaortic vein (fig. 4). 

Of greatest importance is the circumaortic venous ring 
as a potential collateral pathway for recurrent pulmonary 
emboli from the lower extremity or pelvis after the cava 
has been interrupted (fig. 6). According to different 
authors [8, 9] there is a failure rate of up to 50% 
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associated with caval interruption. Common and well 
described important collaterals after caval interruption 
are the paravertebral, gonadal, and ascending lumbar 
veins [10], which dilate gradually until they are large 
enough to allow the passage of larger clots [11]. How- 
ever, most of these collaterals either arise or terminate 
in a network of veins capable of filtering out a sizable 
clot. In contrast, the anatomic variation of a left circum- 
aortic venous ring constitutes an instantaneous collat- 
eral pathway immediately after caval interruption. As our 
data show, the diameters of both the retroaortic and 
preaortic veins are large enough to allow the passage of 
even large emboli; in most instances (75%) the two veins 
communicate in a single main renal vein, rather than in 
a network of veins that would be capable of filtering out 
an embolus. Therefore, a careful search for this frequent 
anatomic variation must be made by renal venography 
before operation. If a circumaortic venous ring is found, 
the caval interruption should be performed at a level 
below the orifice of the retroaortic renal vein in the lower 
lumbar region. 
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Esophagitis Induced by Combined Radiation and Adriamycin 


DANIELLE K. B. BOAL,' PETER E. NEWBURGER,* AND RITA LITTLEWOOD TEELE' 


With the increasing use of combined chemotherapy and 
radiotherapy in the treatment of certain types of malignancy, 
a clinically distinct type of esophagitis has been recognized 
as an undesirable side effect. It occurs with low doses (less 
than 2,000 rad) of mediastinal radiation in patients who simul- 
taneously or sequentially receive either adriamycin or actino- 
mycin D. Characteristic of this entity is "recall": recurrent 
episodes cf esophagitis with each course of chemotherapy. 
The radiographic findings are nonspecific, ranging from subtle 
alterations in motility to severe damage with irreversible 
stricture formation. The primary differential diagnostic consid- 
erations ar» infectious processes. The radiographic spectrum, 
clinical aspects, and differential diagnoses in five patients are 
discussed. 


With increasing use of both chemotherapy and radio- 
therapy in the treatment of cer:ain types of malignancy, 
a clinicallv distinct type of esophagitis has been recog- 
nized as an undesirable side effect of such treatment [1]. 
It occurs with low doses (less than 2,000 rad) of medias- 
tinal radiation in patients who simultaneously or sequen- 
tially rece: ve either adriamycin or actinomycin D [1-3]. 
Esophagit s occurring in the patient with a malignancy 
usually is attributed to opportunistic infection, particu- 
larly Canaida and, rarely, Herpesvirus hominis (herpes 
simplex) |4-7]. This report describes the radiographic 
appearance of the esophagus in five patients with esoph- 
agitis due to radiotherapy in combination with adriamy- 
cin. 

Newburger et al. [1] reviewed the records of patients 
undergoing combined radiotherapy and chemotherapy 
for non-Hedgkin s lymphoma, metastatic osteogenic sar- 
coma, and acute lymphocytic leukemia. Of the 21 pa- 
tients treated with adriamycin and radiation during a 3 
year period, seven developed esophagitis; 12 patients 
did not ard two patients were not included because of 
oral muccsitis so severe that esophageal disease could 
not be evaluated. The treatment and clinical course of 
the seven patients with esophagitis were discussed in 
detail in ‘hat report. The esophagitis in these seven 
patients was not of an infectious etiology as determined 
by currently available culture and serologic :echniques. 

We present the radiographic appearance of the esoph- 
agitis in five of those patients. The other two patients are 
excluded because one had no studies with barium and 
the other had received concurrent treatment with nysta- 
tin for orel moniliasis. Of the five patients, four were 
male and one was female; age range was 12-21 years. 
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Two patients had non-Hodgkin s lymphoma one, acute 
lymphocytic leukemia; and two, metastatic osteogenic 
sarcoma. Radiation to the esophagus (calcu ated for the 
midplane of the mediastinum) ranged from 520 to 2,500 
rac. The dose of adriamycin varied between 30 and 86 
mc/m*^* body surface area in the initial treatment of each 
patient with a 40%-50% reduction in dose for subse- 
quant courses. 


Case Reports 
Case 1 


F. F., a 21-year-old man with acute lymphocytic leukemia in 
relepse, developed three episodes of esophagitis during the 
course of chemotherapy for remission reinduction end radiation 
for stermal bone pain. All episodes were characterized by dys- 
phegia and substernal chest pain. The first episode developed 
10 days after treatment with adriamycin and 11 cays after the 
initation of radiation therapy. Symptoms lasted 28 days and 
necessitated hospitalization for total parenteral nutrition. Bar- 
ium esophagography was performed four times du-'ing the first 
episode (fig. 1A). The findings at that time included a dilated 
escphagus with thickened folds and decreased pe: stalsis. 

Two subsequent courses of adriamycin resulted in recall 
escphag tis. The first occurred 7 days after receiving one-half 
the previous dose of adriamycin; the symptoms lasted 7 days. 
The patient did not require hospitalization. One mcnth later, the 
pat ent received the same (half) dose of adriamycin; symptoms 
of esophagitis developed 10 days later and persis ed 35 days. 
Barium esophagography (fig. 1B) 16 days after the onset of 
symptoms revealed a narrow esophagus with stricti re, irregular 
mucosal pattern, and absent peristalsis. Endosccpy the next 
day confirmed the radiographic findings. It is significant that 
Car dida was not present in culture and biopsy mate ‘ial obtained 
at he time of endoscopy. The patient required a feeding 
gastrostomy. 

Follow-up examination 2 months later (fig. 1C) revealed 
sigmificant progression and stricture formation over the distal 9 
cm of the esophagus. There had been no additionél radiation or 
chemotherapy in the interval. At the time of his deat? 14 months 
later, the patient was just beginning to tolerate solid food by 
mouth. Postmortem examination revealed a stricture 8 mm in 
diameter replacing the epithelium and the inner muscular coats. 


Case 2 


J. P., & 13-year-old boy with thoracic epidural non-Hodgkin s 
lymohoma. developed dysphagia and substernal dain 7 days 
after the administration of adriamycin and 35 days after the 
initration of radiation therapy. Symptoms persisted for 7 days 
anc required hospitalization for parenteral hydration. A barium 
swellow 6 days after the onset of symptoms revealad thickened 
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Fig. 1.—Case 1. A, Barium esophagram 10 days after onset of 
symptoms, first episode of esophagitis. Dilated esophagus with thick- 
ened mucosal folds. Peristaltic activity diminished at fluoroscopy. B, 16 
days after onset of symptoms, third episode of esophagitis (second 
recall). Narrowed esophagus with markedly irregular mucosa and forma- 
tion of stricture in distal one-half. No peristalsis. Barium study performed 
between A and B after second episode of esophagitis (first recall) 
demonstrated more normal mucosal pattern with slight narrowing of 
lumen. C, High grade stenosis involving about 9 cm of distal esophagus 
with significant obstruction. Lumen of the stricture is irregular. Transi- 
tion between proximal esophagus, although abrupt, appears benign, 
characterized by concentric narrowing. 


irregular mucosal folds (fig. 2). A throat culture at this time was 
negative for Candida. The patient received subsequent courses 
of adriamycin which did not result in esophagitis. 


Case 3 


M. S., a 17-year-old boy with metastatic osteogenic sarcoma, 
developed esophagitis 50 days after receiving adriamycin and 
14 days after the initiation of radiation therapy. Symptoms 
lasted 3 weeks necessitating hospitalization and treatment with 
intravenous hydration. Barium esophagography was performed 
three times during this period, revealing a localized mucosal 
irregularity (fig. 3). Throat cultures and serum precipitins for 
Candida were negative. The patient received no further adria- 
mycin therapy. 


Case 4 


J. G., a 12-year-old boy with mediastinal non-Hodgkin's 
lymphoma, developed his first episode of esophagitis 13 days 
after taking adriamycin and 16 days after initiation of radiation 
therapy. Symptoms lasted 7 days. The patient was hospitalized 
for parenteral hydration. Barium esophagography 3 days after 
the onset of symptoms was normal, as was a follow-up exami- 
nation 5 days later. Recall esophagitis developed 7 days after a 
second course of therapy consisting of half the original dose of 
adriamycin. Symptoms were mild and lasted only 2 days. A 
barium swallow was not performed. 
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Fig. 2.—Case 2. Distal esophagus demon- 
strates thickened irregular mucosal folds. De- 
creased peristalsis noted at fluoroscopy. 


Fig. 3.—Case 3. First barium swallow 
4 days after onset of symptoms. Local- 
ized area of mucosal irregularity involv- 
ing distal esophagus. Gastroesophageal 
reflux not elicited during study. Surgical 
clips in right hilum. 





Case 5 


K. G., a 12-year-old girl with metastatic osteogenic sarcoma, 
developed substernal chest pain and dysphagia 3 days after 
adriamycin therapy and 16 days after initiation of radiation 
therapy. Symptoms lasted about 2 weeks and she required 
intravenous hydration. Barium esophagography at the end of 


AJR:132, Apr | 1979 


her episode demonstrated mild mucosal irregularity of the distal 
esophagus»with intermittent mild gastroesophageal reflux to the 
level of the midesophagus; a hiatus hernia was not demon- 
strated. Follow-up examination 1 year later, when the patient 
was asymptomatic, was totally normal. The patient received no 
further adriamycin after her first and only episode of esophagi- 
tis. 


Radiographic Findings 


As illustrated by these patients, a spectrum of radio- 
graphic findings, from normal to a severely damaged 
esophagus with strictures, has been found in patients 
with esopnagitis due to adriamycin and radiation. The 
esophagitis involves only those areas within the field of 
radiation and predominantly affects the lower third of 
the esophagus. The reason for the preferential involve- 
ment of tne distal esophagus is not clear. The radio- 
graphic appearance of the esophagus is not specific for 
any one e'iology. 

Motor cysfunction seems to be an early finding and 
may be missed on fluoroscopic study, because the pa- 
tient with dysphagia is apt to swallow only small amounts 
of barium at a time. Motor dysfunction has been de- 
scribed as an early feature of esophagitis from several 
etiologies [8]. Mucosal irregularity, thickening of the 
folds and narrowing of the esophageal lumen (probably 
from spasm), occurs with severe esophagitis but is again 
nonspecific. Maximum distention of the esophagus dur- 
ing a barium study may mask subtle mucosa! abnormali- 
ties. Barium coating without distention results in better 
delineation of mucosal abnormalities. Close attention to 
peristaltic activity often provides the first clue to esoph- 
ageal disease. 

At the ather end of the spectrum of radiologic abnor- 
mality, cese 1 developed esophageal stricture which 
appeared Denign: smooth, concentric, tapered, without 
ulceration His clinical course, the most stormy of all the 
patients, included several episodes of severe esophagi- 
tis. Angulation and ulceration which has been reported 
in radiation esophagitis was not noted [9]. 


Discussion 


The radiographic findings in patients with esophagitis 
reflect the response of the esophagus to a toxic agent, 
be it radiation, infection, or caustic. The severity of the 
insult can be correlated directly with the severity of the 
response [10]. 

Radiation esophagitis occurring after doses of 2,000- 
4,500 rad is usually self limited and heals without sequel- 
lae [2]. Dcses of radiation in the range of 4,500-6,500 
rad and greater may lead to severe esophagitis with 
irreversible damage characterized by the formation of 
stricture oʻ fistula (2, 9, 11]. Our patients with combined 
radiation and adriamycin therapy developed symptoms 
with doses as low as 500 rad, well below the level at 
which mile dysphagia has been reported with radiation 
alone. 

Adriamycin is one of several drugs that interfere with a 
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cells ability to absorb or repair sublethal demage from 
radiation. These drugs augment the effects df radiation 
and produce the phenomenon of "recall. D Angio [2] 
definec recall as reactivation of latent radiation changes 
in tissues previously irradiated but which have returned 
to normal appearance in the interval. Hs described 
reactivation of radiation dermatitis by actinomycin D. 
Cessady et al. [12] later reported augmentation cf radia- 
ticn reaction by adriamycin and the development of 
recall dermatitis in two patients. Horwich et al. [3] re- 
pcrted two cases of esophagitis and esophaceal stricture 
after radiation (4,500-5,000 rad) concomitant with adria- 
mycin. Greco et al. [13] reported a series of 10 patients 
treated with radiation therapy and adriamycin, ir which 
eicht patients developed recurrent esophagi-is wi:h each 
course of chemotherapy; two patients wen: on to de- 
ve op esophageal stricture. In the series reported by 
Newburger et al. [1], from which our five zatieats are 
drawn, two of the three patients with recall ssophagitis 
developed stricture. The implication of these series is 
that recurrent esophagitis predisposes the patient to 
increasingly severe esophagitis and format on cf stric- 
tune. 

As mentioned previously, monilial esophagitis cannot 
be differentiated from esophagitis caused zy radiation 
and adriamycin by the radiographic findings alone [5, 6]. 
The clinical presentation of dysphagia and retrcsternal 
pan is also nonspecific as to etiology. Cultures may be 
he pful; however, oral thrush does not necessarily mean 
the esophagus is infected; conversely a nega:zive culture 
of the pharynx does not completely exclude monilial 
esophagitis [14]. To establish without doubt ithe diagno- 
sis of monilial esophagitis, biopsy of the esophageal 
mu cose is necessary. The branching hyphae of Candida 
must b2 present in the tissue itself, not just on the 
surface (A. Goldman, personal communica: on). In ac- 
tual practice, biopsy is performed infrequen:ly. Usually 
the patients with suspected monilial esopaagitis are 
treated empirically with oral nystatin or gentian violet, 
since bath drugs are relatively innocuous. Esophagitis 
due to herpes simplex infection may assum» a similar 
clinical and radiographic appearance [4]. _esicns are 
no: always present elsewhere on the affected patient, so 
the diagnosis may depend on biopsy (or, more com- 
monly, autopsy). 

The c.agnosis of esophagitis due to adriamycin and 
raciation therapy should be considered in the following 
Situations: (1) when any patient receiving such tnerapy 
develops dysphagia at low doses of radiation therapy; (2) 
when symptoms of esophagitis develop after subsequent 
courses of adriamycin (‘recall esophagitis); end (3) 
when such a patient shows no evidence of oral or 
pharyngeal moniliasis by clinical examination, or there 
is no response to appropriate treatment for moriliasis. 
Because the esophagitis seems to increase in severity 
wit) repeated doses of adriamycin, early diagnosis may 
prevent development of strictures by signaling for a 
chenge in chemotherapeutic agents. 
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Gallbladder: Common Cause of Antral Pad Sign 


RENÉ SMEETS' AND J. ODO OP DEN ORTH' 


An impression on the posteroinferior aspect of the gastric 
antrum is often caused by a mass lesion in the pancreas. 
However, the gallbladder more commonly causes such as 
indentation. In any case of this “antral pad sign," a gallblad- 
der impression should first be excluded. 


An indentation on the gastric antrum, especially on the 
posteroinferior aspect, is often said to represent a mass 
lesion in the head or body of the pancreas [1-8]. Such an 
indentation, commonly called the "antral pad sign, is 
not necessarily specific for pancreatic pathology. Mass 
lesions arising in other organs near the gastric antrum 
may produce identical findings [3, 4, 7, 9]. Hcwever, it is 
generally believed that, when finding an antral pad sign, 
a mass lesion in the head or in the body of the pancreas 
has to be primarily excluded. 


Case Material 


When performing an upper gastrointestinal series and 
a cholecystography in the same session, we regularly 
observed an antral pad sign caused by a normal or 
pathologic gallbladder (fig. 1). On other occasions, we 
observed impressions on the lesser curvature caused by 
the gallbladder (fig. 2). 

To determine the frequency with which a gallbladder 
impression occurred, we reviewed a series of 222 con- 
secutive combined examinations. In 18 cases (8.1%), a 
definite indentation on the posteroinferior aspect of the 
antrum was observed. In 27 cases (12.2%), we identified 
a gallbladder impression cn the lesser curvature. During 
one examination, the gallbladder indentation was seen 
first on the greater curvature, then on the ventral aspect 
of the antrum, and finally on the lesser curvature (fig. 3). 


Discussion 


The gallbladder has only rarely been mentioned as a 
cause of a pad defect [4, 9]. The phenomenon can easily 
be explained when the normal anatomy of the right 
abdominal upper quadrant is considered. 

The gallbladder is anterior in the abdomen and at- 
tached to the liver. It lies ventrolateral to the duodenal 
bulb. The gastric antrum is largely mobile [10]. Since the 
anterior abdominal wall s pliable, the liver and the 
gallbladder move to the left when a supine patient raises 
his right side [11]. The extent and nature of this move- 
ment depend on the patient's body type. Even the move- 
ment of the gallbladder from the greater curvature, 
ventral to the antrum, and then to the lesser curvature 
(fig. 3) can be explained in this way. 
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While we occasionally observed these ant-al impres- 
sions ir single positive contrast studies with the patient 
prcne or erect, it was far more commonly observed in 
the double contrast hypotonic phase of th» biphasic 


1j id 
Si 
bhi J 


F.g. 1.—Hypotonic double contrast gastrography, patien supine, rignt 
side elevated. Normal gallbladder causes indentation on greater curva- 
tureside c antrum. 





^] 





Fic. 2.—^*ypotonic double contrast gastrography, patient supine, right 
side devate i. Indentation on lesser curvature side of antrum and angulus 
area causec by normal gallbladder. 
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Fig. 3. 


— Indentations of distended gallbladder on different sides of antrum during single examination. A, Patient prone, left side elevated. Indentation 
on greater curvature side. B, Patient supine, right side elevated. Folds (arrows) identified as posterior wall folds because they appear as radiolucent 


belts dividing contrast pools along their course [13]. This establishes that gallbladder is partly ventral to antrum. C and D. Finally, gallbladder indents 
lesser curvature side of antrum. At surgery, normal attachment of 


gallbladder to liver was found; there was no mesentery causing "floating" gallbladder 
[9]. 


AJR:132, April 1979 GALLBLADDER: CAUSE OF ANTRAL PAD SIGN 973 


examination [12] performed in our department. During 
hypotonic studies, extrinsic impressions are more readily 
observed. The standard position for the double contrast 
film of the antrum is supine, right side elevated. 

We believe that an antral pad sign does not necessarily 
imply a mass in the pancreas. When it is observed, oral 
cholecystography is recommended. 
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Radiographic Features of Eosinophilic Gastroenteritis (Allergic 
Gastroenteropathy) of Childhood 


RITA LITTLEWOOD TEELE,’ AUBREY J. KATZ,2 HARVEY GOLDMAN ? AND RACHEL M. KETTELL' 


The child with eosinophilic gastroenteritis has failure to 
thrive, a history of allergy or asthma, iron deficiency anemia, 
and peripheral eosinophilia. This type of eosinophilic gas- 
troenteritis has earned the designation "allergic gastroenter- 
opathy." Pathoiogic change in the gastric antrum of six chil- 
dren with this disease correlated with an abnormal air-con- 
trast examination of the antrum. The affected children had an 
irregular, lacy, antral surface rather than the smooth, bald 
surface seen in normal children. The small bowel in allergic 
gastroenteropathy is usually abnormal but nonspecific as to 
etiology. Much more specific is the combination of small 
bowel and gastric antral abnormalities. Findings encourage 
air-contrast radiography of the antrum in children with sus- 
pected allergic gastroenteropathy. 


Eosinophilic gastroenteritis, a cluster of diseases of 
unknown etiology, is complex and confusing. However, 
one group of patients with eosinophilic gastroenteritis 
does appear to be distinct. This group comprises chil- 
dren who have strong histories of systemic allergy and 
whose initial symptoms usually include retardation of 
growth, abdominal pain, and diarrhea. On investigation 


they have peripheral eosinophilia, protein-Izsing enter- 
opathy with hypogammaglobulinemia and hvpoalbumin- 
emia, iron deficiency anemia due to gastroir testinal loss 
of blocd. and characteristic alterations of the mucosa of 
stomach and small bowel obtained by biopsy [1, 2]. In a 
study of six such patients, Waldmann et a [1] coined 
the term "allergic gastroenteropathy." 

We nave followed six children who have allergic gas- 
troent=ropathy [2]. Their studies have incluced extensive 
cl nice! and laboratory investigation, radiographic ex- 
aninaticns. and endoscopic gastric and duodenal biop- 
sizs. In all cases, the radiologic findings ccrrelated well 
w th pathologic material. We now describe t^e radiologic 
abnormalities in both small bowel and gestric antrum 
with special emphasis on the value of studying the 
gastric antrum with air contrast. 


Subjects and Methods 


Six children with known or suspected allergic gastroentero- 
pathy sach were evaluated with one or more upper gastrointes- 
tinal series over the last 3 years (table 1). An air-contrast view of 


TABLE 1 





Clinica , Radiographic, and Pathc ogic Correlation 




















Age (years) 
Case No Symptoms 
Onset Diagnosis 

| MP Te 3 Growth retardation; 
chronic diarrhea; edema 

c Mm 7 12 Growth retardation; ab- 
dominal pain; vomiting 

3 k 8 15 Abdominal pain 

4 -" 3. /2 12 Growth retardation; 
chronic diarrhea 

eee 2 6'/2 Growth retardation 

ee ‘le 1/2 Anemia; cardiac failure; 


edema 








: | i Ei>psyt 7 
Radiology” 


Small Bowe Stomach 


0-3+ 3+ 





Lacy antrum reverted to 
normal with treatment; 
mildly nodular small 
cowel 

Modular antrum with lacy 0 3+ 
antral mucosa; coarsely 
rodular small bowel 

Lacy antrum; normal small 1+ et 
bowel 

Nodular antrum; no air 0-2+ 2+ 
contrast view; nodular 
small bowel 

Modular antrum and small 2+ 2+ 
bowel reverted to nor- 
mal with treatment 

“io air contrast view of an- er 2+ 
trum; coarse folds in 
small bowel 











Note. — Table adapted from [2]. All patients except case 3 were male. All patients had other allergies, except case 6 in whom there were none known. 


* Done within several days of biopsy. while patients were symptomatic 


t Taken while-patients were symptomatic. Cases 1 and 4 had multiple biopsies. Patholegic features (villous atrophy, epithelial necrosis, regeneration, eosinophils) are rated 


as absent (0) mild (1+) moderate (2+) severe (3+) 
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Fig. 1.—Case 3. Air-contrast view of antrum. Interlacing pattern similar 
to "areae gastricae” seen in adults. Gastric biopsy showed eosinophilic 
gastritis. 


the gastric antrum is obtained routinely in children who have an 
upper gastrointestinal series. These are achieved by using 
barium of 60% W/W and swallowed air. It has been difficult to 
obtain a satisfactory study in babies. Their stomachs lie in a 
transverse position with the antrum diving posteriorly and 
barium does not coat the mucosa as well as in older children. 


Results 


In adults a lacy antral pattern, the areae gastricae, is 
commonly present [3, 4]. We have found that this pattern 
rarely occurs on air-contrast studies in normal children. 

None of the symptomatic patients with allergic gas- 
troenteropathy had the smooth, bald, antral surface seen 
on air-contrast examinations of normal children. The 
earliest change was replacement of the smooth surface 
by a lacy pattern, similar to the areae gastricae seen in 
adults (fig. 1). This was present in two patients. Two 
patients had nodular antra, and one child (case 2) had 
both the lacy pattern and nodularity. In one patient, the 
antral nodularity led to the diagnosis of an antral polyp 
(fig. 2A). With clinical remission, the “polyp” disap- 
peared and the mucosal surface of the antrum became 
smooth (figs. 2B and 2C). Thus, in this patient and 
another (case 1), who had follow-up examinations, the 
antral changes were reversible with therapy. The sixth 
patient, a baby of 6 months, did not have an adequate 
air-contrast view of the antrum. 

Our patients with allergic gastroenteropathy had the 
Same radiographic appearance of the small bowel that 
has been reported under the broader term of eosino- 
philic gastroenteritis. The severity of the findings seems 
to correlate with the severity and chronicity of the dis- 
ease. There is a wide range of normal small bowel 
patterns in children; those least affected with allergic 
gastroenteropathy may have a "normal" pattern [5] (fig. 
3C). Usually, however, those with untreated disease have 
a definitely abnormal small bowel (fig. 4C). A combina- 
tion of the infiltrative process and lower serum albumin 
results in mucosal nodularity, enlarged folds, and a 
thickened wall [6-8]. Nodularity of the mucosa has been 
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attributed also to mesenteric lymphadenopathy associ- 
ated with eosinophilic gastroenteritis [9]. Occasionally 
there is fragmentation of the column of barium indicating 
increased fluid within the lumen of the bowel. 


Representative Case Reports 
Case 1 


A 6-year-old boy had been well until age 6 months when his 
growth slowed. At age 11 months, he was admitted to another 
hospital because of vomiting, diarrhea, and anasarca. Labora- 
tory investigation (total protein, 3.05 mg/dl; albumin, 1.17 mg/ 
dl; hematest positive stool) led to the diagnosis of protein-losing 
enteropathy. Because of recurrent vomiting, diarrhea, abdomi- 
nal distention, edema, and failure to thrive, numerous admis- 
sions to the Children's Hospital Medical Center ensued over the 
next 4'/2 years. Concurrent with the onset of these gastrointes- 
tinal problems, the patient developed asthma. 

Radiographic studies at ages 2 years 7 months, and 3 years, 
showed coarse folds throughout the small bowel; air-contrast 
views of the antrum were not performed. The diagnosis of 
eosinophilic gastroenteritis was made at age 3 by mucosal 
biopsy of the gastric antrum. There was necrosis of the epithe- 
lial surface and glands associated with eosinophilic and neutro- 
philic infiltration. 

Biopsy of the mucosa of the small bowel was normal. but 
review of previous biopsies showed villous atrophy and eosino- 
philic infiltration. Initial therapy was dietary restriction of gluten, 
milk, eggs, and beef. When symptoms persisted, steroids were 
given and the patient improved. 

At age 5, the patient was in clinical remission induced by 
therapy with steroids. Upper gastrointestinal series with small 
bowel follow through was normal (fig. 3A). Specifically, air 
contrast views of the gastric antrum were normal (fig. 3B). 
Dudodenal and gastric antral biopsies, done immediately after 
the radiographic studies, were normal. 

A year later, the patient was reevaluated with radiographic 
studies and biopsy. His steroid therapy had been tapered and 
stopped and he was symptomatic. The radiographs of the small 
bowel were barely changed from the year before (fig. 3C) but 
there was a distinct difference in the appearance of the gastric 
antrum (fig. 3D). Gastric antral biopsy was also abnormal with 
marked eosinophilic infiltration of the mucosa and destruction 
of the epithelial cells. The patient was started again on predni- 
sone; he had immediate symptomatic relief. 


Case 2 


A 12-year-old boy was referred to Children's Hospital Medical 
Center after his hospitalization elsewhere for abdominal pain 
and vomiting revealed low total protein and serum albumin, a 
hematocrit of 30, peripheral eosinophilia which ranged from 
25% to 30%, and occult blood in the stool. He was at the third 
percentile for his height and weight and he had had asthma and 
eczema since early childhood. Episodes of abdominal pain and 
vomiting began at age 7 and seemed to be related to the 
ingestion of bread. He was thought to have gluten sensitive 
enteropathy (celiac disease), but did not respond to a gluten 
free diet and was referred to Children's Hospital Medical Center. 
On admission, total protein was 6 mg/dl; albumin, 2.21 mg/dl; 
hematocrit, 27; and there was a peripheral eosinophilia of 30%. 
Upper gastrointestinal series and small bowel follow through 
revealed nodular filling defects in the antrum and thickened 
nodular mucosa in the small bowel (figs. 4B and 4C). Review of 
previous biopsies from the gastric antrum showed the typical 
features of eosinophilic gastroenteritis with marked necrosis of 
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epithelial cells and eosinophilic infiltration. The patient was 
begun on steroid therapy which resulted in marked symptomatic 
improvement. No further radiographic studies have been done. 


Discussion 


The particular type of eosinophilic gastroenteritis seen 
in children appears to have earned the designation 
"allergic gastroenteropathy." Affected children have a 


Fig. 2. — Case 5. A, Small bowel follow through at age 6. Nodularity of small bowel and 
antral ‘polyp’ at time of diagnosis of allergic gastroenteropathy. B and C 2 years later, 
patient on daily steroics. Nommal small bowel. Antral "polyp" has disappeared anc mucosal 
surface is smooth (C). 


strong history of asthma and atopy, evidence for imme- 
diate hypersensitivity to many foods [10]. elevated levels 
of serum IgE, peripheral eosinophilia, ard good re- 
sponse to therapy with steroids. Although the lesion in 
the small bowel may be patchy in distribution [11, 12] — 
possibly accounting in part for some of the "normal" 
Studies of the small bowel in such patients —the gastric 
antral lesion was diffuse and obvious in all of our 
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Fig. 3.—Case 1. A and B, Age 5. Normal small bowel. Patient in clinical remission from allergic gastroenteropathy. Note smooth, bald antral surface 
of stomach in air-contrast view (B). Gastric antral biopsy was normal. C and D, Age 6, patient symptomatic. C, minimal mucosal thickening of small 
bowel reappears. D, Air-contrast study of antrum (cf. fig. 2B). Mucosal surface is irregular; gastric wall, seen in profile, is finely spiculated. Gastric 
antral biopsy showed numerous eosinophils and focal areas of epithelial necrosis. 


patients. When the correlation between pathologic and 
radiographic findings became evident, we were able to 
predict an abnormal biopsy on the basis of the radio- 
graphs. 

Attempts have been made to separate eosinophilic 
gastroenteritis into three pathologic entities [12]: (1) 
mucosal disease leading to protein-losing enteropathy 
and malabsorption; (2) disease involving the muscular 
layers of the stomach and often presenting as pyloric 
obstruction; and (3) primary serosal disease which is 
rare and accompanied by eosinophilic ascites. The six 
patients discussed here obviously had mucosal disease 


as endoscopic biopsies were diagnostic. Deeper involve- 
ment may have been present; full thickness biopsies 
were not done. 

When an antral abnormality is found in a child, a 
number of differential diagnoses must be considered. 
The ‘lacy’ pattern in the antrum on radiographs with air 
contrast may be seen in any type of gastritis. We have 
seen it associated with the ingestion of aspirin, peptic 
ulcer disease, and early Crohn's disease. Nodularity and 
rigidity of the antrum adds to the list of differential 
diagnoses: corrosive gastritis, chronic granulomatous 
disease of childhood, and infections. The diagnosis of 
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corrosive gastritis is usually obvious from the clinical 
history and associated esophageal lesiors. Chronic 
granulomatous disease typically has a smooth rather 
than nodular tapering of the antrum [13]. Granulomatous 
infections of the gastrointestinal tract (€.g., tuber- 
culosis, histoplasmosis) are encountered rarely in chil- 
dren in this country. Alsc rare are tumors of the gastric 
antrum; gastric carcinoma and lymphoma are almost 
unheard of in the pediatric age group [14]. Gastric 
leiomyoma or leiomyosarcoma, also rare in children, can 
present with localized nodularity in the antrum [15]; the 
mucosa of the small bowel is normal in such cases. The 
combination of the gastric lesion with the abnormality of 
the small bowel favors the diagnosis of eosinophilic 
gastroenteritis. Crohn's disease and granulomatous in- 
fections are the only other diseases to presen: with such 
a combination. 

Patients with suspectec eosinophilic gastroenteropa- 
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Fig. 4. —Case 2. Diagnosis of allergic gastroenteropathy ^ot made 
un il age 12. A, Age 7. Antral spot film with barium alone Coarse 
nodularity. B, Age 12. Spot film of antrum with air-contrast. Nodularity of 
an'rum and linear interlacing pattern of gastritis. C, Small bowel follow 
through examinations on each occasion were similar Coerse folds 
throughout jejunum and ileum (age 7). 


thy should have careful air-contrast studies o^ the Jastric 
antrum in order to detect early antral gastritis Con- 
versely, in patients with an abnormal small bowel pattern 
thought to be due to other causes (e.g.. celiéc disease, 
norspecific enteritis), an abnormal gastric antrum 
should suggest allergic gastroenteropathy ard encour- 
age the clinician to pursue the diagnosis w th gastric 
antral biopsy. 
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Ultrasound of Gallbladder Wall Thickening and its Relation to 
Cholecystitis 


STEPHEN J. HANDLER' 


A prospective ultrasound study of gallbladder wall thick- 
ness in patients with suspected gallbladder disease was 
performed over a 9 month period. Gallbladder walls thicker 
than 3 mm in fasting patients whose gallbladders were wider 
than 2 cm were considered abnormal. Gallstones were docu- 
mented by ultrasound in 62 patients, a thickened gallbladder 
wall was demonstrated in 12 of these. Five patients without 
cholelithiasis had thick-walled gallbladders and were diag- 
nosed as acalculous cholecystitis. 


Within the past few years, gray scale ultrasonography 
has been widely used for detection and confirmation of 
gallbladder diseases [1-8]. The observation of a thick- 
ened gallbladder wall on ultrasound in both acute and 
chronic cholecystitis has occasionally been mentioned 
[9. 10], but its significance has not been fully docu- 
mented. For this reason, a prospective study was under- 
taken to determine whether gallbladder wall thickening 
adds to the diagnostic accuracy and potential surgical 
significance of ultrasound examination of the gallblad- 
der. 


Subjects and Methods 


Specific indications for the 117 adults with suspected gall- 
bladder disease referred to the Ultrasound Laboratory of the 
Veterans Administration Hospital in Long Beach, California 
included possible acute or chronic cholecystitis, nonvisualiza- 
tion of the gallbladder after double-dose oral cholecystography, 
a palpable or suspected right upper quadrant mass, and jaun- 
dice of unknown etiology. The ultrasound observations were 
correlated with the surgical, pathologic, radiographic, and 
laboratory results as they became available. 

A baseline of 1-2 mm was established for normal gallbladder 
thickness from measurements of 50 normal gallbaldder speci- 
mens from autopsies and surgery. The staff pathologist deter- 
mined the normality of the gross specimens, and measured 
numerous sections of the individual gallbladders with the ultra- 
sonographer. Our measurements correlated with the findings of 
others [11]. 

The examination was routinely performed with longitudinal 
and transverse scans in the supine and left lateral decubitus 
positions during suspended respiration. The patient remained 
in the left lateral decubitus position for 10-15 min before 
scanning to preclude the inclusion of inspissated bile in the 
measurement of the gallbladder wall. A 3.5 or 5.0 MHz trans- 
ducer with a 7 cm focal length was used. Most patients followed 
the current practice of fasting at least 12 hr before examination. 
Patients with ascites were not included in this study because of 
technical difficulties in scanning and the uncertain boundaries 
of the gallbladder wall under these conditions. 
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For delineation of the gallbladder wall, the near-gain on the 
time gain compensation curve was increased end the trans- 
ducer power was decreased as much as possitle. Measure- 
ments of the gallbladder wall thickness were made on either 
Pclaroid or x-ray film; a millimeter scale was placed on the left 
sice of each image. The thickest portion of the ga Iblacder wall 
wes messured independently by two physicians who "vere not 
aware cf the clinical diagnosis. In anticipation of subjective 
measurement errors, 3 mm was considered the upper normal 
limit on the ultrasound images. 


Results 


Df the 117 patients, 40 were considered norma on the 
basis of cholecystography, lack of gallstores by ultra- 
sound, and clinical observations. In 10 of tre 40 normal 
patients, the 1-2 mm thick wall of the distended gallblad- 
der was visualized. It appeared as a thin rim of medium 
ligat gray tone echoes within a rim of high-amplitude 
echoes (fig. 1). 

Abnormal gallbladders were noted in 77 patients on 
the basis of ultrasound demonstration of gal stones, and 
clinical and surgical features. In 17 of these, gallbladder 
walls were 3-10 mm thick. The ultrasonic appearance of 
these callbladder walls demonstrated a characteristic 
decrease in echogenicity [12, 13] compared with the 
normal medium light gray tones. Gallbladde- walis were 
thickened in 12 of the 62 patients with gallstones. 

The normal internal width of the gallbladder was 4-5 
cm [11]. Contraction of the normal gallkladd2r can 
prcduce a “thickened” wall, presumably secondary to 
smooth muscle contraction (fig. 1B). To exclude this 
source of error, the patients with contracted gallbladders 
(less than 2 cm) were reexamined 24 hr ater, after 
fasting for at least 12 hr. Patients whose gallbladders 
remained contracted with thickened walls were consid- 
ered diseased. 

Cholelithiasis was documented by ultrasound in 62 of 
the 117 patients. These patients were easily recognized 
by the discrete high-amplitude echoes within the gall- 
bladder and characteristic posterior acoustic shacowing 
[1-8]. A thickened gallbladder wall was seen in 12 of the 
pat ents with cholelithiasis, and was surgically confirmed 
in seven. Five other patients with thickened gallbladder 
wal's had no evidence of cholelithiasis, and were diag- 
nosed as acalculous cholecystitis [14, 15]. Two of these 
hac histologic confirmation after cholecystectomy. 

Ail 10 patients in whom the gallbladder was not visu- 
alized had subsequent surgical proof of chronic zhole- 
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Fig. 1. — Normal gallbladder. A, Sagittal scan. Gallbladder wall not seen. GB = gallbladder, PV = portal vein, IVC = inferior vena cava, L = liver. B, 
After fatty meal, contracted gallbladder. Normal 2 mm gallbladder wall (arrows) surrounded by high-amplitude echoes. 


cystitis. This experience correlated well with the findings 
of Weissberg and Gosink [12]. In one patient, a highly 
reflective echo in the lateral wall of the gallbladder did 
not become dependent in the left lateral decubitus posi- 
tion; it was assumed to represent a small polyp or 
possibly an adherent gallstone. 


Representative Case Reports 
Case 1 


A 51-year-old Mexican-American man with a history of 
ethanol abuse came to the emergency room after 2 days 
of right upper quadrant pain. On physical examination 
he had an enlarged and tender liver. He developed 
spiking fever and chills 24 hr after admission, and an 
ultrasound examination revealed a thickened gallbladder 
wall of 10 mm (fig. 2). A large solitary stone with several 
small satellite stones was identified. Blood cultures were 
positive for Klebsiella, and after treatment with Keflin 
and ampicillin for 1 week, his fever subsequently defer- 
vesced. Double-dose oral cholecystography failed to 
visualize the gallbladder. 

At operation, a grossly edematous gallbladder con- 
tained numerous small stones. The surrounding perito- 
neum was markedly inflamed. Pathologic diagnosis was 
cholelithiasis and subacute cholecystitis. The gallblad- 
der wall measured 8 mm in the opened specimen. 


Case 2 


A 59-year-old white man complained of right upper quadrant 
tenderness without rigidity or rebound tenderness. At admis- 
sion, he was febrile to 38.3°C; bed rest, intravenous fluids, and 
ampicillin were instituted. 

Ultrasound on the first day demonstrated at least three 
gallstones of 3-6 mm. The gallbladder wall was thickened to 5 
mm (fig. 3). The common bile duct and the head of the pancreas 


could not be seen because of overlying bowel gas. No intrahe- 
patic biliary duct dilatation was detected. 

At operation, several acute adhesions were seen and the right 
upper quadrant of the abdomen was hyperemic. The gallbladder 
was grossly inflamed and had numerous gallstones. Intraoper- 
ative cholangiography was negative for ductal stones. The 
pathology report described an edematous, ulcerated, necrotic 
gallbladder wall. Numerous 3 mm calculi were seen. Final 
diagnosis was acute gangrenous cholecystitis. 


Case 3 


A 45-year-old black man had upper abdominal pain for 1 week 
before admission. There was slight tenderness in the right 
upper quadrant of the abdomen. Ultrasound showed the gall- 
bladder wall was markedly thickened at 6 mm (fig. 4). No 
gallbladder calculi were seen. The patient died within 1 month 
after admission. 

At autopsy, the gallbladder was of normal size, but its wall 
was 4-5 mm thick. It contained 30 ml of viscous yellow-brown 
bile, but no gallstones. The histologic sections were consistent 
with the diagnosis of chronic acalculous cholecystitis. 


Case 4 


A 69-year-old white man had right upper quadrant abdominal 
pain for 3 weeks and jaundice and dark urine for 2 days. 
Ultrasound soon after admission showed chronic pancreatitis. 
The gallbladder wall was 3 mm thick and a solitary stone was 
identified (fig. 5). The patient was treated with conservative 
medica! therapy. Final diagnosis was chronic pancreatitis and 
cholelithiasis. 


Discussion 


The clinical need for rapid gallbladder visualization 
independent of liver function has been met largely by the 
introduction of ultrasound [1-8]. Ultrasound can detect 
the presence of calculi, determine gallbladder size, and 
detect thickening of the gallbladder wall in some patients 
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Fig. 3.— Case 2. Acute gangrenous cholecystitis. A, Sagittal section 5 cm right ot midline B, Transverse scan in left lateral decubitus pcsitiom shows 


5 mm gallblade er wall (arrows). Gallstones seen on other images. L = liver. 


with cholecystopathy. Acute inflammation or chronic 
thickening produces a "halo" effect, and the discrete 
outline of the gallbladder is usually lost under these 
conditions [12, 13]. In this series, the incidence of 
gallbladder wall thickening in suspected cases of acute 
and chronic cholecystitis was 16%. Case 2 illustrates 
how positive ultrasound results may lead to early surgical 
intervention in acute cholecystitis, thus avoiding possi- 
bly imminent rupture of the gallbladder. 

Difficulties in measuring the gallbladder wall include: 


(1) biliary sludge, which can interfere with demarcation 
of tne wal ; (2) beam width artifacts, which can lead to 
false positive results; and (3) a thickened wall after 
normal gallbladder contraction. Some of these problems 
may be overcome by maintaining the incident ultrasound 
beam perpendicular to the part of the wall being mea- 
sured. Gal bladders less than 2 cm wide that have thick 
walls may represent a nonfasting state or poss bly a 
patFologic condition. Repeat examination urder care- 
fully controlled conditions will increase diagnostic ac- 
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Fig. 4.—Case 3. Surgically proven acalculous cholecystitis. Trans- 
verse scan in left lateral decubitus position. No evidence of cholelithiasis, 
but thickened gallbladder wall (arrows). Sp - spine, Ao - aorta. 





Fig. 5. — Case 4. Transverse scan with 3 mm gallbladder wall (arrows) 
and solitary 1 x 3 mm gallstone (GS). L - liver. 


curacy by eliminating those patients who were not truly 
fasting. 

The gallbladder wall was demonstrated in only 25% of 
the normal cases. With more sensitive equipment, it is 
expected that this percentage will increase. 

The group of 10 patients whose gallbladders were not 
visualized by ultrasound were all proven diseased at 
surgery. These ultrasound and pathologic results pro- 
vide significant correlation and agree with the experi- 
ence of other investigators [12]. 
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Ultrasound is valuable for diagnosing some cases of 
acute or chronic acalculous cholecystitis. As demon- 
strated here, gallbladder wall thickening can be deter- 
mined even though there is no definite evidence of 
cholelithiasis. Although it is relatively uncommon, a 
localized area of thickening of the gallbladder wall with 
or without an adjacent mass should alert the ultrason- 
ographer to the possibility of carcinoma [16, 17]. 

Infusion tomography has been suggested as a method 
of examining the gallbladder wall [18, 19]. There is 
evidence that this method may be subject to error and 
may not indicate the presence of disease. In a recent 
study by Morin et al. [19], visualization of the gallbladder 
wall by infusion tomography occurred in some normal 
cases. Therefore, the usefulness of infusion tomography 
in diagnosing cholecystitis may be limited. 

Ultrasonic demonstration of a thickened gallbladder 
wall in suspected cases of acute or chronic cholecystitis 
is useful and may indicate early surgical intervention 
[20-23]. Thickening of the gallbladder wall may be more 
prevalent than this study indicates and should be ex- 
plored in patients with clinical symptoms of acute or 
chronic gallbladder disease. 
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Erect Scanning of Pancreas Using a Gastric Window 


HEBER MacMAHON,' JAMES D. BOWIE, AND CHRISTIAN BEEZHOLD 


A technique that can offer improved ultrasonic visualization 
of the pancreas is reported and evaluated. One hundred 
subjects were scanned in an erect sitting position with fluid- 
filled stomachs (“erect gastric window" technique). Conven- 
tional supine scans were initially performed in all cases; 
oblique, semierect, decubitus, prone, and standing positions 
with and without fluid-filled stomach were also evaluated. 
Compared with supine scans, the “erect gastric window" 
technique, occasionally supplemented by semierect, oblique, 
or decubitus views, provided significantly improved visualiza- 
tion of the pancreas in 93% of subjects. The nonvisualization 
rate was reduced from 19% to 1%. 


Although ultrasound is accurate for diagnosing pan- 
creatic disease, inconsistent visualization of the gland 
has been a major limitation. It has resulted in a 1796-2096 
failure rate, largely due to overlying bowel gas [1, 2]. 
Dietary and pharmacologic measures designed to reduce 
the quantity of air in the bowel have produced only 
marginal benefits [3, 4]. In an attempt to improve the 
frequency and quality of pancreatic visualization, we 
scanned 100 subjects in both the conventional supine 
positions, and in various erect, semierect, and recum- 
bent postures, with and without a fluid-filled stomach. 


Subjects and Methods 


The scanning arms on the commercially available gray scale 
units (Picker 80L with digital imager or Searle PhoSonic Digi- 
sonic; 3.5 MHz or 2.25 MHz, 19-mm-long internal focus trans- 
ducers) [1] used for the examinations were tiltable to horizontal 
or near-horizontal positions, and enabled scanning of trans- 
verse sections with the subject erect. The subject could be 
converted to a sitting or semierect position by raising the back 
or lowering the foot of the adjustable table (Ritter 75, Ritter Co., 
Rochester, N.Y.). The table could alsc be rotated and raised or 
lowered during the examination, which greatly aided erect 
scanning. 

Subjects fasted (except for clear liquids) on examination day. 
Supine scans were initially obtained, including transverse, sag- 
ittal, and oblique sections in the plane of the pancreas. When 
maximum information was gathered by this conventional tech- 
nique, 75 ml of Lipomul-Oral (Upjohn Co., Kalamazoo, Mich.) 
was given followed by 540 ml of water. Tap water that had been 
allowed to stand for several minutes to allow bubbles to clear 
[5] was used in our study. Since bubbles are generated again 
on swallowing and also by gastric peristalsis, we waited about 5 
min to allow initial gastric peristalsis to subside and for bubbles 
to clear. In seven subjects who were thought to have persistent 
gastric peristalsis, 1 mg of glucagon was given intravenously or 
subcutaneously. Transverse, sagittal, and oblique scans were 
then performed in the erect sitting position (fig. 1). In some 
cases, additional scans were also performed in one cr several 
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of the following positions: sitting erect withou: fluids; right 
decubrtus, right posterior oblique semierect, and eft posterior 
oblique semierect with fluid-filled stomach. 

A tcta! of 20 volunteers and 80 unselected patisnts who had 
been referred for pancreatic ultrasound were examined. Sec- 
tions scanned in each position before and after ingestion of 
fluid were reviewed by two observers and compared with the 
corverticnal supine examination. Each image was graded for 
quadityof visualization (excellent, adequate, poor, cr nonvisual- 
izaton cf the head, neck, body, and tail of th» pancreas. 
Visioili y of the pancreatic duct or splenic vein was also noted. 


Results 


Tne results are summarized in table 1. The erect 
gastric window" technique (an erect sitting positicn with 
fluid-fi led stomach) was the most useful single tech- 
nique. !t produced significantly improved visualization in 
93 of he 100 subjects, compared with supine scans. 
There was usually enhanced visualization of the entire 
pancreas. especially the tail, which was often obscured 
by bowel gas in the supine position (figs. 2 anc 3). 

Wnen the erect sitting position did not yield optimal 
resu ts. placing the patient in a steep right posterior 
oblique (45°) semierect (20°) posture, or a complete right 
decubitus position, often improved visualizaticn by 
throwing the fluid-filled stomach across the neac and 
body o tne pancreas (fig. 4). A left posterior oblique 
semierect position with fluid-filled stomach was occa- 
sionally helpful to visualize the pancreatic tail. The 
Standing position showed no advantage over sitting and 
was 'ecarically more difficult. The supine position with 
fluid-filled stomach was predictably unhelpful in prelimi- 
nary tests (due to swallowed air overlying the -anc-eas) 
and, -herefore, was not used further. 

If tne patient was placed in an erect sitting position 
without acministering fluids, there was still a significant 
imprcvement over supine scans in 48 (87%) of £5 ceses. 
However, a second erect scan after ingestion of Lipomul- 
Oral end water showed further improvement in 45 (¢4%) 
of these 1€ cases (fig. 2). 

In the 100 subjects, there was no visualization of any 
part of the pancreas in 19% in the supine position. Of 
these 19 generally adequate or excellent visualization 
was cbteined in 10 using the erect gastric window 
technique. However, in nine subjects visualiza: on was 
generally less than adequate despite a gastric window 
and verious postures. (In seven of these nine, tre erect 
gastric wmcow technique still provided improvec visual- 
ization compared with supine scans.) Among these nine, 
three wer grossly obese, one had an abdomi-al scar 


‘All authors: Department of Radiology, University of Chicago, 950 East 59th Street Chicago, Illinois 60637. Address reprint requests tc H. 
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TABLE 1 


Comparison of Scanning Techniques for Pancreatic 
Visualization 














Conventional Supine Tech- “Erect Gastric Window" 








nique (N = 100) Technique' (N = 100) 
Adequate Poor or Adequate Poor or 
or Non- or Non- 


Excellent visualization Excellent visualization 


Area of pancreas: 








H680 ..occese cosi 49 51 84 16 
MUCK L^ occa aes 59 41 92 8 
BOOY oouoiciR riz 52 48 92 8 
TAI coa dire wis ii 10 90 67 33 
Pancreatic duct .... 6 94 23 77 
Splenic vein ....... 37 63 is 27 











* Includes oblique and decubitus views, as required. 





Fig. 1.—Erect pancreatic scan. Ritter table enables adjustment of 
posture, elevation, and axis. 
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that interfered with scanning, one was a heavyset man 
with an unusually muscular abdominal wall, and one had 
bowel obstruction and considerable ascites. This last 
subject represents the only instance where the upright 
scan completely failed to demonstrate the pancreas. In 
another case, the appropriate area had not been scanned 
completely in the erect position due to the examiner's 
initial lack of experience; this was the only time the 
upright scan was inferior to the supine scan. 

The greatest improvement in visualization with the 
erect gastric window technique was in the region of the 
pancreatic tail. Using conventional supine technique, 
nonvisualization of the tail occurred in 7596 and ade- 
quate or excellent visualization in only 1096. In contrast, 
with the erect gastric window technique, nonvisualiza- 
tion of the tail occurred in only 1696 and adequate or 
excellent visualization occurred in 67%. In all 28 cases 
where preliminary prone scans were performed, the 
erect gastric window technique proved superior in visu- 
alizing the pancreatic tail. 

An unexpected bonus in this study was the frequency 
with which we saw the normal pancreatic duct. Among 
the 20 healthy volunteers, portions of the pancreatic 
duct were identified in five cases on supine scans and in 
12 cases with the erect gastric window technique. The 
duct was most frequently seen in the neck and body of 
the pancreas, appearing as either a single line of dense 
echoes or occasionally as two parallel lines (fig. 5). In 
the sagittal sections it appeared as a discrete echo, 
about in the center of the pancreas (fig. 6). 


Discussion 


The idea of scanning patients in the erect position with 
a fluid-filled stomach is not entirely new. It has been 
mentioned briefly by several authors [6], but results have 
generally been inconclusive or it has even been dis- 
missed as unhelpful. We suspect that previous disen- 





Fig. 2.— Male volunteer. A, Supine scan. Adequate visualization of head, neck, and body of pancreas (arrows). Tail obscured by bowel gas. | = 
inferior vena cava, A = aorta, SV = splenic vein. B, Erect sitting position. Improved delineation of head, neck, and body (arrows). Visualization of tail 
still poor. SMA - superior mesenteric artery. C, Repeat scan in erect position after ingestion of Lipomul-Oral and water. Excellent depiction of entire 
pancreas (arrows). Tail now seen through distended stomach. SMV - superior mesenteric vein, S — stomach. 
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Fig. 3.— Male volunteer. A, Supine 
scan. Neck and body of pancreas (ar- 
rows). Partial obscuration of head and 
tail by bowel gas. A = aorta. B, Erect 
scan with fluid-filled stomach. Entire 
pancreas shown (arrows). Pancreatic 
head demarcated by fluid-filled duo- 
denum. D = duodenum, G = gallblad- 
der, PV = portal vein, | = inferior vena 
cava, SMA = superior mesenteric ar- 
tery, S = stomach. 


Fig. 4.— Pancreas had not been vis- 
ualized on supine sections of 42-year- 
old woman patient. A, Upright section 
with fluid-filled stomach. Pancreatic 
tail (arrows). Head and neck obscured 
by bowel gas. SMA = superior mes- 
enteric artery, A = aorta, S = stom- 
ach. B, Right posterior oblique semi- 
erect. Good visualization of head, 
neck, and body of pancreas (arrows) 
due to interposition of fluid-filled 
stomach, which provides sonic win- 
dow. PV = portal vein, SV = splenic 
vein 





Fig. 5.—Erect scan of 28-year-old healthy male 
volunteer with filled stomach. Prominent duct (arrows) 
which is not uncommon in normals. G = gallbladder, 
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D = duodenum, | = inferior vena cava, A = aorta, S = 

stomach. 
chantment with the technique mainly relates to failure to Fig. 6.—Upright sagittal section of 30-year-old 
inhibit gastric peristalsis, which prevents clearing of the healthy volunteer after ingestion of ‘luid. Body of 
; pancreas (arrow) in cross section. Central echo repre- 
intragastric fluid and produces gastric emptying. Also, sents main pancreatic duct. A = aorta, SMA = superior 


failure to adapt the method to variations in gastric mesenteric artery, SV = splenic vein, S = stomach. 
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anatomy may account for some lack of success. To 
successfully apply this technique, the examiner must 
have an accurate conception of the positional changes 
of the stomach in various postures and the relative 
movements of air and fluid within it. 

In the supine position, any air that is in the stomach 
will collect in the antrum, which usually overlies part of 
the pancreas. When the patient is erect, several changes 
beneficial to pancreatic scanning occur. First, air moves 
from the gastric antrum to the fundus where it does not 
overlie the pancreas. Second, the upper abdominal vis- 
cera move downward from under the ribs to a more 
accessible location. However, as the liver moves caudad 
rather more than the pancreas, an improved hepatic 
acoustic window is provided. Third, the major abdominal 
veins become relatively distended, which improves their 
visibility. These changes probably account for the im- 
proved visualization achieved in most patients who were 
scanned in the erect position prior to administration of 
fluids. When the patient drinks a large amount of fluid in 
the erect position, it accumulates in the body and antrum 
of the stomach, distending it and causing it to move 
more inferior. The small bowel and transverse colon are 
displaced downward by the distended stomach. Any 
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Fig. 7.— 52-year-old man with pain- 
less jaundice. A, Supine scan. Poorly 
defined mass in area of head of pan- 
creas (arrows). Gallbladder is dis- 
tended. G = gallbladder, PV = portal 
vein. B, Erect. Sonolucent mass (M) in 
head of pancreas (arrows). Dilated 
pancreatic duct. SMA = superior mes- 
enteric artery,S = stomach. 


Fig. 8.—25-year-old alcoholic 
woman with epigastric pain. A, No 
definite abnormality in pancreas (ar- 
rows). Tail poorly shown. | = inferior 
vena cava, SV = splenic vein, A = 
aorta. B, Erect. Enlarged pancreatic 
tail with relatively anechoic area con- 
sistent with pancreatitis. Nondilated 
duct. S = stomach. 


swallowed air remains in the fundus. In this position, the 
gastric antrum is usually located immediately caudad to 
the body and neck of the pancreas. 

When the head, neck, and body of the pancreas are 
poorly visualized in the erect position, the situation can 
usually be remedied by placing the patient in a right 
posterior oblique semierect or right decubitus posture, 
which tends to throw the fluid-filled stomach across the 
pancreas. 

Failure to visualize the pancreas through the gastric 
window may result from persistent gastric motility. This 
difficulty is greatly aggravated by any solid food particles 
that may have remained in the stomach. In this series, 
we used a viscous fatty mixture (Lipomul-Oral), which is 
only mildly unpleasant and is well accepted by patients. 
Fat is a potent inhibitor of gastric emptying and has 
produced satisfactory results in the majority of patients. 
In seven cases where the stomach could not be visual- 
ized after ingestion of Lipomul-Oral and water, adminis- 
tration of glucagon resulted in a clear gastric window. 
We feel that failure to visualize the stomach in such 
cases is due to persistent peristalsis, which stirs up any 
residual food particles and possibly maintains microbub- 
bles. Accordingly, we now administer intravenous glu- 
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cagon in any patient who does not show a clear gastric 
window within 5 min of swallowing the fluids. 

Although the erect gastric window technique signifi- 
cantly improves pancreatic visualization compared with 
conventional technique, it is not always completely suc- 
cessful. Many of the partial failures that occurred in this 
series are understandable. The technique is not very 
useful in patients with ascites or previous gastric resec- 
tion. The poor results in obese patients and those with 
heavily muscular abdomens are less readily explained. 
In many such cases, we were unable to inhibit gastric 
peristalsis with Lipomul-Oral, and visualization improved 
only when glucagon was given. In retrospect, we believe 
that glucagon should have been used more frequently 
for difficult cases. 

Although we have used this technique mainly for the 
pancreas, t actually affords better delineation of the 
entire epigastric area. We have found good visualization 
of the left kidney in many patients using the erect gastric 
window technique, which is nct common for conven- 
tional supine scans. 

We believe the erect gastric window scanning tech- 
nique generally provides a real improvement in the 
diagnostic quality of ultrasound examinations of the 
pancreas. Tne improved quality of visualization achieved 
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in this series was not merely an aesthetic co sideration, 
as was clearly shown in several abnormal cases (figs. 7 
and 8) By obviating the necessity for special supine and 
prone sections, this method need not appreciablv add to 
the time of the examination, and it is now routinely used 
in our department. 
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Ultrasound of Epigastric Injuries After Blunt Trauma 


L. CHRISTOPHER FOLEY' AND RITA LITTLEWOOD TEELE' 


Blunt trauma to the epigastrium may result in a retroperito- 
neal hematoma involving the head of the pancreas and de- 
scending duodenum. Secondary effects include obstruction of 
the gastric outlet, obstruction of the biliary tree, and extrinsic 
compression of the inferior vena cava. Four patients with 
epigastric trauma were reviewed who had been examined by 
ultrasound of the abdomen. Ultrasound showed the extent of 
the retroperitoneal hematoma, its effect on contiguous or- 
gans, and was helpful in clinical management. 


The radiographic features of injuries following blunt 
trauma to the epigastrium are well documented [1-4]. 
However, ultrasonic findings associated with closed in- 
jury to the upper gastrointestinal tract and retroperito- 
neum have not yet been described. Four patients who 
suffered blunt trauma to the epigastrium are reported 
arid their ultrasonic examinations are discussed. 


Case Reports 
Case 1 


T. M., a 12-year-old boy, was admitted to Children's Hospital 
Medical Center after 24 hr of epigastric pain, nausea, and 
vomiting. Physical examination disclosed a moderately dis- 
tressed boy whose abdomen was silent to auscultation. On 
palpation, there was marked tenderness and guarding with 
spasm in the right upper quadrant and epigastrium. No mass 
was palpable. The only abnormal laboratory findings were a 
white blood cell count of 14,000/mm? and an amylase of 247 
caraway U/dl (normal, less than 150 U/dl). 

Initial diagnostic examination of abdominal ultrasound dem- 
onstrated a 4 x 6 cm echogenic mass just right of the midline, 
anterior to the right kidney, and posterior to the liver. It ex- 
tended inferiorly, parallel to the spine and psoas muscle (fig. 
1A). The vena cava was compressed by the mass. The gallblad- 
der was mildly dilated, but there was no dilatation of the 
common duct nor of the intrahepatic ducts. Diagnosis of a 
retroperitoneal hematoma extending along the tissue planes of 
the anterior pararenal space and involving the pancreas and 
duodenum was made after the patient recalled a blow to the 
epigastrium with a hockey stick 7 days earlier. 

Upper gastrointestinal series showed the typical radiographic 
features of an intramural and extramural mass involving the 
second portion of the duodenum (fig. 1B). The patient slowly 
improved with conservative management. Resolution of the 
retroperitoneal mass over several months was documented by 
serial ultrasound examinations. No sequelae were recognized 
(fig. 1C). 

Comment. |n this patient, ultrasound findings prompted 
questions about the possibility of abdominal trauma and led to 
the diagnosis of a retroperitoneal hematoma with traumatic 
pancreatitis. Although not proven, the combination of appropri- 
ate trauma, radiographic findings, and clinical resolution sup- 
ported this suspicion. 
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Case 2 


K. B., a 12-year-old boy, was well until he had abdominal pain 
and dizziness, followed by nausea and vomiting, 24 hr before 
admission to Children's Hospital Medical Center. Physical ex- 
amination disclosed diffuse abdominal tenderness, maximal in 
tFe right lower quadrant, with rebound tenderness. His temper- 
ature was 38°C. White blood cell count was 22 700/mm? and 
hematocrit was 40. Tentative diagnosis was appendicitis, but at 
operation the appendix was normal. However, a large retroper- 
itoneal hematoma surrounded the descending duodenum, ex- 
tendinc inferiorly in the root of the mesentery to tne level of the 
cecum. The retroperitoneum was not opened. No blood or fluid 
was found within the peritoneal cavity. When hs history was 
reviewed, the patient recalled that 2 days before admission he 
had fallen onto the handle bars of his bicycle. 

Upper gastrointestinal series the day after surgery showed 
complete obstruction of the gastric outlet. Abdominal ultra- 
scund demonstrated a well defined mass of the hematoma in 
the epigastrium between the liver and right kidney. It extended 
from the inferomedial edge of the liver across the midline to the 
aerta, and inferiorly to the level of the iliac crest paralleling the 
right psoas muscle and the kidney (fig. 2A). It encompassed 
beth the descending duodenum and the head o: the pancreas. 
The common bile duct and gallbladder were di ated; a fluid/ 
sl idge level in the gallbladder from biliary stasis was present. 
The gastric antrum and duodenal bulb were dilzted and filled 
w'th fluid (figs. 2B and 2C). 

The patient gradually improved on conservative management 
with intrevenous hydration and nasogastric suction. His serum 
amylase, 200 caraway U/dl in the immediate postooerative state, 
slowly decreased to normal. Serial examinaticns with ultra- 
scund showed resolution of the hematoma. 

Comment. The traumatic pancreatitis, retroperitoneal hema- 
toma, and probable duodenal hematoma in this child are fairly 
typical of an injury to the epigastrium following a direct fall onto 
the hand e bars of a bicycle. Ultrasound accurately confirmed 
the surgically discovered retroperitoneal hemato ma. Secondary 
m ld obstruction to the biliary tree was also documented. 


Cese 3 


G. B., a 15-year-old boy, was well until he deve oped abdom- 
inal pain and pernicious vomiting 24 hr before admission. A 
blow to the epigastrium during a soccer match 3 days before 
acmission was followed by development of a small bruise. 
Because of this trauma and the finding of a serum amylase level 
of 2,780 caraway U/dl, initial evaluation was abdominal ultra- 
scund, which disclosed a mass anterior to the right kidney and 
pcsterior to the liver, but separate from these s:ructures (fig. 
3A). It extended along the psoas muscle to the level of the pelvis 
compressing the inferior vena cava. The gallblatder appeared 
ncrmal. The gastric antrum and duodenal bulb were distended 
with fluid. Diagnosis was retroperitoneal herratoma in the 
arterior pararenal space involving the duodenurr and pancreas 
with obstruction of the stomach and first part of t^e duodenum. 


' Department of Radiology, Children's Hospital Medical Center and Harvard Medical School, 300 Longwood Avenue, Boston, Massachusetts 02115. 


Address reprint requests to R. L. Teele. 


AJR 132:593-598, April 1979 
© 1979 American Roentgen Ray Society 


0361-803X/79/1324-0593 $0.00 


594 ULTRASOUND OF EPIGASTRIC INJURIES 


AJR:132, April 1979 





Jt 


LE 
e 


The patient slowly improved with conservative management. 
Upper gastrointestinal series 2 weeks after admission showed 
delayed gastric emptying and extrinsic compression, as well as 
submucosal "thumbprinting" of the second portion of the 
duodenum consistent with duodenal involvement by the retro- 
peritoneal mass (fig. 3B). Serial ultrasound examinations 
showed slow resolution of the retroperitoneal mass and no 
evidence of development of a pancreatic pseudocyst. 

Comment. Abdominal ultrasound delineated the location of 
the retroperitoneal injury in this patient, information not avail- 
able by clinical or plain radiographic examination. Further, the 
dilatation of the gastric antrum and duodenal bulb, coupled 
with the patient's clinical picture, documented obstruction in 
the second portion of the duodenum. 


Case 4 


M. P., a 14-year-old girl, fell from a pony and suffered a 
concussion that made details of the accident vague. She devel- 
oped left upper quadrant and left flank pain 6 months after the 
accident. Radiographic studies disclosed a "pancreatic abnor- 
mality" and medical management began. However, symptoms 
persisted, and the patient was referred to Children's Hospital 
Medical Center where, 18 months after injury, physical exami- 
nation was normal. The only laboratory abnormality was a 
serum amylase of 220 caraway U/dl. Supine abdominal radiog- 
raphy showed several 2 mm to 1 cm calcific densities in the 
pancreas. Hypotonic duodenography demonstrated anterior 
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Fig. 1.—Case 1. A, Transverse scan shows ovoid cross section of 
suspected retroperitoneal hematoma. m = mass, L = liver, k = kidney, 
P = psoas, S = spine, A = aorta. B, Extrinsic and intramural compo- 
nents of retroperitoneal hematoma involving descending duodenum. 
C, At 3 months, transverse scan shows resolution of mass. 


displacement of the stomach and anterior, inferior displacement 
cf the ligament of Treitz (fig 4A). Abdominal ultrasound showed 
enlargement of the body and tail of the pancreas with multiple 
echogenic foci representing calcification within the pancreas 
(figs. 4C and 4D). A pseudocyst was not identified. A small 
amount of ascitic fluid was present around the liver. 

Endoscopic retrograde cannulation of the pancreatic duct 
revealed a normal proximal duct with a “pseudocyst” about 2 
cm from the ampulla of Vater. There was a short stricture just 
distal to this collection; the rest of the pancreatic duct was 
dilated and contained several calcific stones (fig. 4B). At lapa- 
rotomy, a markedly enlarged, inflamed, edematous pancreas 
was found. The pancreatic duct was quite dilated and contained 
rumerous calcific concretions. A small pseudodiverticulum 
from the pancreatic duct was identified. A Peaustow pancreati- 
cojejunostomy with Roux-en-Y anastomosis was constructed to 
crain the distal pancreas. Subsequently, the patient did well. 

Comment. We assume that this child's fall resulted in a 
laceration of the pancreatic duct and the subsequent formation 
of the small pseudocyst and the stricture that caused distal 
obstruction. 


Discussion 


Blunt abdominal trauma is a common problem of the 
pediatric patient. Fortunately, significant intraabdominal 
sequellae are rare [6-8]. In one series of children admit- 
ted to the hospital for abdominal trauma, about 396 
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sustained isolated pancreatic injuries and 8% had iso- 
lated duodenal injuries [4]. 

Injury to the retroperitoneal structures in the epigas- 
trium usually occurs after focal trauma with a force 
applied to a small area over the pancreas and duodenum. 
Because the pancreas and duodenum are fixed in posi- 
tion, they absorb the total force of such a blow. The 
relation of these soft organs to the spine and ribs makes 
damage in such a situation almost inevitable [8-1 1]. 

Clinically, these patients usually complain of epigastric 
abdominal pain, with or without radiation, nausea, and 
vomiting several hours to several days after the traumatic 
episode. Vital signs are usually normal. Physical exami- 
nation reveals upper abdominal and, occasionally, re- 
bound tenderness. Laboratory examination typically re- 
veals a slightly elevated white blood cell count and, if 


Fig. 2.— Case 2. A, Longitudinal scan shows surgically proven 
retroperitoneal hematoma (m) with compression of inferior vena 
cava (V). Duodenum (D) dilated with nasogastric tube (errowhead) 
i^ lumen. L = liver, P = portal vein. B, Transverse scan through 
porta hepatis shows portal vein (P), hepatic artery, (H), and dilated 
common bile duct (B). V = vena cava. C, Dilatec gallbladder (G) 
contains fluid/sludge level. Duodenum (D) is dila: ed. 


there has been a large amount of retroperi:»neal bleed- 
ing, a low hematocrit. If the pancreas has been injured, 
elevated levels of amylase and lipase are apt to be 
present in the serum and urine. It should be emphasized 
that the history of trauma may not be elicited early in the 
cl nica! course and only be recalled by the -zatieat much 
later (cases 1, 2, and 4) [12-15]. 

With a knowledge of normal anatomy and its ultrasonic 
appearance [16-24], pathologic variation can be recog- 
nized. In three of our patients, a well c rcumscribed 
echogenic mass was the predominant finding. Its posi- 
tion arterior to the right kidney and postericr to the liver 
and its extension to, and even across, the midl ne indi- 
ceted its location in the anterior pararenal compartment, 
thus involving the head of the pancreas and duodenal 
loop. in our one surgically proven case (case 3), the 
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Fig. 3.— Case 3. A, Suspected 
retroperitoneal hematoma (m) 
compresses inferior vena cava 
(V). B, Intrinsic compression of 
lateral portion of descending 
duodenum and large obstructing 
intramural mass. 


mass demonstrated by ultrasound was shown to be a 
large duodenal and retroperitoneal hematoma. Similar 
surgical findings in patients with duodenal and retroper- 
itoneal hematomas following trauma have been docu- 
mented [2, 8, 11, 12]. 

The three patients with retroperitoneal injury had both 
extramural and intramural involvement of the duo- 
denum. Conceivably, isolated mural hematoma of the 
duodenum could occur, and appear on ultrasonic scans 
as asmaller, more circumscribed mass. Dilatation of the 
first portion of the duodenum, an intraperitoneal struc- 
ture that usually escapes direct involvement by the he- 
matoma, is evident on ultrasound. Some estimate of the 
degree of duodenal obstruction can be made on the 
basis of the size of a dilated duodenal bulb. Gastroduo- 
denal examination with contrast material is necessary if 
duodenal perforation is suspected [4]. 

The biliary tree can be effected primarily or secondar- 
ily. Obstruction of the common duct by hematoma, 
edema, or pancreatitis can occur (case 2) [4, 25]. This 
obstruction leads to biliary stasis with dilatation of the 
common bile duct, gallbladder, and hepatic radicles. A 
fluid/sludge level in the gallbladder formed by layering 
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of particulate matter in the static bile may be present. 
However, a fluid/sludge level in the gallbladder without 
dilated hepatic ducts is not a reliable sign of obstruction, 
since it may result from prolonged fasting or severe 
hepatic disease. Laceration of the common duct, a 
potential result of trauma to the epigastrium, cannot be 
diagnosed with ultrasound alone. Perhaps the presence 
of large amounts of intraperitoneal fluid would suggest 
this complication. 

Injuries to the pancreas after trauma fall into three 
categories: (1) simple contusion with edema, (2) hema- 
toma or hemorrhage, and (3) varying degrees of lacera- 
tion [11]. Usually, the best view for showing the tail of 
the pancreas is prone. The head and body of the pan- 
creas are seen best on the supine scans. The distortion 
of the vascular landmarks and visualization of an asso- 
ciated mass will permit diagnosis of pancreatic involve- 
ment (16, 19, 21]. In case 4, the small pseudocyst shown 
on endoscopic retrograde cannulation of the pancreatic 
duct was not seen because antral gas obscured the 
pancreas on supine scans. Decompression of the stom- 
ach by nasogastric suction or filling the antrum and 
duodenal bulb with water will allow ultrasonic visualiza- 
tion of abnormalities of the head of the pancreas. In 
addition, it has been shown that careful sector scanning 
of the pancreas will reveal dilatation (greater than 5 mm) 
of the pancreatic duct [25]. Most important are serial 
scans after the acute episode to search for pancreatic 
pseudocyst [27]. 

The inferior vena cava can be affected (cases 1-3), and 
it is best evaluated by longitudinal scans along its long 
axis. The potential exists for obstruction by anterior 
compression from the mass in the anterior pararenal 
space. In our patients, neither acute nor chronic seque- 
lae resulted from compression of the inferior vena cava. 

When examining the epigastrium, the liver, spleen, 
and kidneys should also be examined to detect traumatic 
alterations. In addition, there should be a search for 
peritoneal fluid (case 4). 

Trauma to the epigastrium may result in a retroperito- 
neal hematoma in the anterior pararenal space. This 
hematoma typically involves the head of the pancreas 
and descending duodenum, with secondary effects on 
the biliary tree, inferior vena cava, and stomach. Ultra- 
sonic examination can delineate the extent of the hema- 
toma and can evaluate the organs affected by it. Ultra- 
sound is also helpful in evaluating the delayed compli- 
cations of abdominal trauma. 

Since submitting this paper, we have seen two more 
patients with retroperitoneal hematoma after trauma. In 
one surgically proven case, the injury was complicated 
by a 1.5 cm pancreatic pseudocyst with pancreatic duct 
dilatation shown by ultrasound. Serial examinations doc- 
umented resolution of the pseudocyst, the ductal abnor- 
mality, and the retroperitoneal mass. The second case 
was almost identical to the first three cases reported 
here. The patient had a large retroperitoneal mass that 
resolved after several months. 
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Dural and Direct Cavernous Sinus Fistulas 


FRANS L. M. PEETERS' AND ROBERT KRÓGER' 


Fistulas between the cavernous sinus and the carotid artery 
occur either after trauma or spontaneously. Unilateral exoph- 
thalmos is invariably the most conspicuous symptom. Until 
recently, treatment consisted of some method of occluding 
the carotid artery involved. Interventional catheter techniques 
have since been developed that use either Gelfoam emboli- 
zation or released balloons. The results seem very promising, 
but long-term results of these new techniques are not yet 
available. Carotid-cavernous sinus fistulas may be dural or 
direct, each requiring a different interventional technique. 
Therefore. it is essential to determine the type involved by 
selective internal and external carotid angiography. This pa- 
per discusses 19 patients with carotid-cavernous fistulas, four 
of whom were successfully treated by catheter techniques. 
Gelfoam embolization was used in one case, and in three 
cases the istula was closed with the aid of a balloon. 


Cavernous sinus fistulas are abnormal communications 
between :he carotid artery and the cavernous sinus. 
They can be divided into three groups: (1) those between 
meningea: branches of the internal carotid artery and the 
cavernous sinus; (2) those between meningeal branches 
of the external carotid artery and the cavernous sinus: 
and (3) these between the internal carotid artery and the 
cavernous sinus. Fistulas of the first two groups are also 
known as dural cavernous sinus fistulas (dural fistulas), 
while those of the third group are also known as direct 
cavernous sinus fistulas (direct fistulas). 

Dural fstulas, regardless of whether meningeal 
branches of the internal or of the external carotid are 
involved, are based on arteriovenous malformation. Di- 
rect fistulas are usually posttraumatic. Until recently, 
treatment of cavernous sinus fistulas consisted of surgi- 
cal ligation of the nutrient internal and external carotid 
artery. The severity of the symptoms determined the 
indication *or this therapy. 

The classic clinical features of cavernous sinus fistulas 
are pulsating exophthalmos, continuous murmur, arter- 
ialization cf the orbital veins, headache, impaired eye 
movements, reduced visual acuity, and glaucoma. These 
Symptoms can be posttraumatic or may occur sponta- 
neously without a convincing history of trauma. 

Reduced visual acuity can result from a direct trau- 
matic lesion of the optic nerve or from an optic nerve 
lesion caused by disturbed blood supply. The glaucoma 
frequently observed in patients with a cavernous sinus 
fistula results from increased episcleral venous pressure. 
Disturbed eye movements, too, can be a direct result of 
a traumatic lesion of the trochlear, oculomotor, or ab- 
ducens nerve, but may also be based on congestion of 
orbital veins and oedema. Pulsating exophthalmos is a 
conspicuous symptom, but it is not necessarily a conse- 
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quence of arteriovenous communication in the cavern- 
ous siaus, and a carotid-cavernous communication does 
not necessarily produce pulsating exophthalmos [1]. 

Differentiation of the various types of cavernous sinus 
fistulas has not been essential for treatment by carotid 
lication. However, recently developed methods use cath- 
eterizetion, closing the fistula itself but ofter leaving the 
nutriemt artery intact. The artery is catheterized, and the 
fistula is closed by Gelfoam embolization or by deposit- 
ing on? or several balloons. Differentiation cf the various 
cewerrous sinus fistulas is essential for these therapeutic 
metho ds. Identification of each type is done dy selective 
angiocraphy of the internal and external carotid erteries. 

-istUlas between meningeal branches of the external 
carotic and the cavernous sinus can be closed by Gel- 
foam embolization [2, 3]. Those between the nternal 
ca-otic and the cavernous sinus can be closed with the 
aic of ene or several balloons [4-6]. As yet, there are no 
reports on closure of fistulas between meningeal 
branches of the internal carotid and the cave-notus sinus 
by catheterization techniques. Closure of th2se fistulas 
is perhaps only possible by deposition of a balloon at the 
site of erigin of these meningeal branches. 

This aper emphasizes the importance of differentiat- 
inc the two dural types and the direct type wita reference 
to our observations in the diagnosis and treatment of 
cavernous sinus fistulas. 


Anatomic Features 


Betw2en the carotid canal and the anterior clinoid 
Process, the internal carotid artery is lodged within the 
caverncus sinus. This sinus can be regarded as a venous 
network lying in the interstitial tissue of the local erteries 
anc nerves [7]. 

The principal branches of the internal carotid artery 
extendiag through this area are the meningohypophy- 
sea tru 1k and the inferior artery of the caverrous sinus. 
These ere meningeal branches of the internal carotid. 
which aaastomose with meningeal branches o` the exter- 
nal zarctid artery. The principal branches of the external 
carotid arise from the middle meningeal artery, the 
internal maxillary artery, and the ascending rharvngeal 
artery. Therefore, the venous network of the cavernous 
Sinus lies between meningeal (dural) vessels arising both 
from the internal and external carotid arteries. 

The oculomotor, trochlear, abducens, and branches 
of the tngeminal nerves are partly lodged in tre v2nous 
network. The left and right cavernous sinuses communi- 
cate via a venous network localized on the clivus. More- 
over, the cavernous sinus communicates ante-iorly with 
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the ophthalmic vein and the sphenoparietal sinus, 
posteriorly with the inferior and the superior petrosal 
sinus, and inferiorly with the veins to the pterygoid 
plexus and the plexus of the foramen ovale. Under 
normal conditions, the flow in the ophthalmic vein is 
toward the cavernous sinus, while that in the other veins 
is away from it. 

On the basis of the anatomy, the following possibilities 
can be expected in the presence of pathologic commu- 
nications with the cavernous sinus: (1) direct communi- 
cation between the intracavernous part of the internal 
carotid artery and the cavernous sinus: direct internal 
carotid-cavernous sinus fistula (fig. 1A); (2) communi- 
cation between meningeal branches of the internal ca- 
rotid artery and the cavernous sinus: dural internal 
carotid-cavernous sinus fistula (fig. 1B); and (3) com- 
munication between meningeal branches of the external 
carotid artery and the cavernous sinus: dural external 
carotid-cavernous Sinus fistula (fig. 1C). Combinations 
of these possibilities have also been described. In addi- 
tion, a fistula between the basilar artery and the cavern- 
Ous Sinus has been reported [8]. How this fistula can be 
anatomically explained remains obscure. 


Subjects and Methods 


Cavernous sinus fistula was angiographically diagnosed in 19 
patients within a 6 year period. Nine had dural fistula and 10 
had a direct fistula. All patients with a dural fistula showed 
spontaneous exophthalmos. Actually, in all these cases the 
exophthalmos had been the indication for radiography or an- 
giography. Only one of the dural fistula patients had a souffle. 
None had history of trauma in contrast to the direct fistula 
patients, who always had a serious head injury. With one 
exception, all these patients developed exophthalmos after 
head injury. The one patient without exophthalmos had a 
posttraumatic souffle, and sustained an arachnoidal hemor- 
rhage a few weeks after the accident. A souffle was also found 
in all other direct fistula patients. 
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Fig. 1.—A, Direct internal carotid- 
cavernous sinus fistula (arrow). (1) 
middie meningeal artery; (2) internal 
maxillary artery; (3) external carotid 
artery; (4) internal carotid artery; (5) 
middie cerebral artery; (6) anterior 
cerebral artery; (*) cavernous sinus. B, 
Dural internal carotid-cavernous sinus 
fistula (arrow). C, Dural external ca- 
rotid-cavernous sinus fistula (arrow). 


In patients with exophthalmos without souffle, orbital phle- 
bography was the first radiologic examination until computed 
tomography (CT) was introduced in our institution; subse- 
quently, CT became the first radiologic examination in these 
cases. Carotid angiography is the first radiologic examination 
when the clinical picture includes a souffle as well as exoph- 
thalmos. In all our patients, final diagnosis was established on 
the basis of carotid angiography. 

The principal features of our patients are summarized in 
tables 1 and 2. It was often impossible to determine by angiog- 
raphy of the common carotid artery alone from which arteries 
the cavernous sinus was filled (table 1). Selective angiography 
of the internal and external carotid artery is required for accu- 
rate differentiation. 

In eight of the dural fistula patients, no treatment was given. 
The other patient received Gelfoam embolization. Of the 10 
direct fistula patients, seven were treated surgically by the 
Hamby method [9] and three were treated by the inflatable and 
released balloon technique of Debrun et al. [5, 6]. 


Findings 


Increasingly, CT is the first radiologic examination in 
patients with unilateral spontaneous exophthalmos. Sev- 
eral authors [10, 11] have already pointed out that dila- 
tation of the superior ophthalmic vein due to carotid- 
cavernous fistula (or from other causes) should be iden- 
tifiable as such by CT. Such features were observed in 
five of our patients in whom CT was performed. However, 
CT cannot reveal the cause of dilatation. 

For carotid-cavernous fistulas, the homolateral supe- 
rior ophthalmic vein fails to fill at orbital phlebography 
[12]. but no further information as to the cause is 
obtained. Therefore, carotid angiography remains the 
procedure of choice. 

Given a direct communication between the intracav- 
ernous part of the internal carotid artery and the cavern- 
ous sinus, virtually the entire volume of the internal 
carotid artery flows into the cavernous sinus via the 
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fistula. Therefore, after contrast material is injected into 
the homolateral internal carotid artery, the cavernous 
sinus and the efferent veins are amply filled within a 
fraction of a second. The intracranial branches of the 
internal carotid artery are often no longer filled from the 
homolateral internal carotid artery, but from the contra- 
lateral internal carotid via the anterior communicating 
artery, and from the basilar artery via the posterior 
communicating artery. The homolateral ophthalmic vein 
generally shows marked dilatation. 

Carotid angiography rarely allows determination of the 
exact fistula site even at an exposure rate of six frames 
per second. This failure is caused by superposition of 
the massively filled cavernous sinus and the efferent 
veins. The exact fistula site may be visualized by injection 
of contrast medium into the vertebral artery and simul- 
taneous compression of the homolateral carotid artery 
in the cervical region [13]. Thus, the strong flow in the 
carotid artery is eliminated, and the contrast medium 
passes into the fistula via the posterior communicating 
artery and the reversed flow in the internal carotid artery 
(fig. 2). When the posterior communicating artery is not 


=ig. 2 —Injection into verte- 
bral artesy with compression of 
homolateal carotid artery. Di- 
rection cf bloodflow (small ar- 
rows); fistula (arrowhead): 
compression site (large arrow); 
Cavernous sinus (*). 





petent, a similar technique can be applied by injection 
in o the contralateral carotid and simultaneo Js compres- 
Sion of the homolateral carotid artery. In that case the 
ccntrast medium passes into the contralateral carotid via 
the anterior communicating artery. 

As aready mentioned, differentiation of dural from 
direct shunts is important for planning therapy. The 
cr teria for differentiation are found in the argiogram. In 
case cf dural fistulas from the external carotid, the 
vessels afferent to the shunt are visible. The meningeal 
vessels. from which the branches extend tc the fistula. 
are dilated. These are the middle meningeal artery, 
meningeal branches from the internal maxillary artery 
(fig. 3A, and the ascending pharyngeal artery. 

n dural fistulas from the internal carotid, the menin- 
geal vascular network filling the fistula is likzwise visible 
(fig. 3E), and the angiogram shows dilatstion of the 
menincohypophyseal trunk and the infericr cavernous 
Sinus artery [14]. Another indication of a dural shunt is 
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Fig. 3. —Case 4. Patient with dural external carotid- and dural internal carotid-sinus fistulas. A, Left external carotid artery. Small artery (arrows) 
runs from internal maxillary artery to cavernous sinus (arrowheads). B, Left internal carotid artery. Small meningeal vessels (arrow) run from carotid 


siphon to cavernous sinus (arrowhead). 





Fig. 4.—Case 7. Left external carotid artery in patient with dural external carotid-cavernous sinus fistula before (A) and after (B) embolization 
therapy. Meningeal vessel (single arrow) runs from internal maxillary artery to cavernous sinus (arrowheads). Superficial temporal artery (double 
arrows) better filled after treatment. 


that, unlike a direct shunt, it allows filling of the intracra- 
nial branches via the homolateral internal carotid. This is 
indicative of a relatively low pressure, low flow shunt 
that differs from the direct type of fistula [15]. 


Treatment 


Clinical symptoms of dural fistulas are often so insig- 
nificant that treatment is not necessary. If the symptoms 
require treatment, the method of choice for external 
carotid-cavernous sinus fistulas is embolization with 
Gelfoam, fibrin, silastic spheres, or muscle fragments [3, 
16-19]. This technique uses selective catheterization of 
the external carotid or superselective catheterization of 


its branches. The emboli that finally occlude the fistula 
are injected via the catheter. 

In eight of our nine patients (cases 1-6, 8, and 9), the 
sole clinical symptom of dural fistula was exophthalmos; 
treatment was considered unnecessary in these cases. 
Follow-up after 6 months showed that the clinical picture 
was unchanged in seven cases; in one (case 3), the 
exophthalmos had disappeared spontaneously and ca- 
rotid angiography (repeated for another reason) revealed 
that the fistula had disappeared. One of the nine patients 
(case 7) had a troublesome murmur, as well as exoph- 
thalmos, and treatment was required. 

This last patient (case 7) was treated by Gelfoam 
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Fig. 5.—Case 18. A, Left internal carotid artery. Direct fistula between 
internal carotid artery and cavernous sinus (arrowhead). B. Left vertebral 
artery with compression of left common carotid artery in cervical region. 
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embolization. The dural fistula in this patisnt was filled 
only fram the right external carotid artery vie a wide 
meningeal branch arising from the internal maxillary 
artery (fig. 4A). After selective catheterization of the right 
external carotid from the femoral artery, as ngle plug of 
Gelfoam closed the fistula (fig. 4B). At follow-up after 
more tnan 2 years, the patient was still asymptomatic; 
specifically, the preexisting exophthalmos and murmur 
were absent. 

For th2 treatment of internal carotid-cavernous sinus 
(direct) “istulas, Hamby [9] developed a technique that 
consists of occlusion of the intracranial pari of the 
interna carotid by surgical intervention, introduction of 
a ‘ragment of muscle into the cervical part of the carotid 
artery (which travels with the flow toward the fistula), 
ard, finelly, occlusion of the cervical part of the internal 
cerotid ertery. An obvious disadvantage of :his method 
is the arrest of the circulation in the carotid artery. 

n order to avoid the disadvantages of the Hamby 
procedure, so-called balloon techniques have recently 
evolved. in the first balloon technique, a Fogarty catheter 
is introduced into the common carotid and passed into 
the internal carotid artery until it reaches the fistula. 
Bcth the internal carotid artery and the fistula ere then 
occludec by filling the balloon with contrast medium. 
The catheter is left in situ [20, 21]. The advartage of this 
technique is that no intracranial intervention is required. 
Hcwever it does have the disadvantage that the nternal 
carotid artery is occluded. 

The most elegant solution is a recently evolved tech- 
nicue in which a balloon is introduced into the cavernous 
Simus via a catheter, leaving the circulation in the carotid 
artery inact. The balloon is inflated to occlude the 
fistula, t is released from the catheter, and tne catheter 
is 'emowed. This procedure is called the inf atable and 
released »alloon technique [4-6]. Success, taat is, con- 
tinuous inflation of the balloon, is ensured by filling the 
balloon with a glue that becomes solid, and by attaching 
the ballccn to the catheters so that prematu-» release is 
preventec by adequate ligature around the neck of the 
bal oon [22]. 

Cur patients with a direct fistula (cases 1)-1€) were 
successfully treated by the Hamby method before the 
bal oon technique was available. The inflatable and re- 
leased ba loon technique was successfully used in treat- 
ing cases 17-19 with postraumatic carotid-cavernous 
sinus fistulas. 

Unlike the other patients with a direct fistula in our 
series, case 18 showed no exophthalmos. Ar giography 
was performed because an arachnoidal hemorrhage had 
occurred 1 weeks after the injury. The left oculc motor 
nerve had become totally dysfunctional immediately after 
the accident. Angiography of the left interral carotid 
artery revealed the cavernous sinus fistula, which 
dramed mainly into the superior petrosal sinus (fig. 5A). 
After injection of contrast medium into the left vertebral 
artery and simultaneous compression of the left common 





Exact site of fistula now visible (arrow). C, Left internal carotid artery 1 
mon h after closure of fistula. Small pseudoaneurysm -esulting from 
diffusion of remnant of contrast medium from balloon (arrow). 
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carotid in the cervical region, the exact site of the fistula 
became visible (fig. 5B). At our request, Dr. G. Debrun 
closed the fistula by his inflatable and released balloon 
technique [5, 6]. Follow-up 1 month after closure showed 
that the balloon had become slightly smaller due to 
diffusion of a remnant of contrast medium, resulting in a 
small pseudoaneurysm (fig. 5C). 

In case 17, complete dysfunction of the right oculo- 
motor nerve was noticed a few weeks after injury, and 
bilateral exophthalmos and chemosis developed within a 
few days. Angiography of the right common carotid (fig. 
6A) revealed a carotid-cavernous sinus fistula with rapid 
perfusion and reduced filling of the intracranial 
branches. Vertebral arteriography with compression of 
the right carotid in the cervical region revealed that the 
posterior communicating artery was not patent. Angiog- 
raphy of the left carotid with compression of the right 
carotid revealed the exact site of the fistula: segment C4 
of the internal carotid artery. We closed the fistula by the 
inflatable and released balloon technique. The balloon, 
filled with contrast medium, is seen in the cavernous 
sinus in figure 6B, which shows that the fistula has been 
closed and that the carotid artery is patent. Follow-up 1 
month after closure of the fistula showed that the balloon 
had become slightly smaller (as in case 18), resulting in 
a small pseudoaneurysm (fig. 6C). The patient was en- 
tirely free from symptoms. 

In case 19, right-side exophthalmos developed 1 week 
after an automobile accident. Angiography of the right 
internal carotid revealed a carotid-cavernous sinus fis- 
tula (fig. 7A). After injection of contrast medium into the 
left vertebral artery and simultaneous compression of 
the right common carotid in the cervical region, the 
exact fistula site became visible (fig. 7B). We closed the 
fistula by the inflatable and released balloon technique. 
Two balloons were needed in this case because, after 
inflation of one balloon with the maximum quantity of 
contrast medium (0.8 ml), the fistula still existed. After 
release of the first balloon, a second balloon was intro- 
duced and inflated with 0.6 ml contrast medium, which 
proved to close the fistula (fig. 7C). Follow-up 1 month 
after closure showed the patient was free from symp- 
toms. Angiographic follow-up has not yet been per- 
formed. 


Discussion 


Three types of carotid-cavernous sinus fistula are 
anatomically distinguishable: (1) defects in the wall of 
the intracavernous part of the internal carotid artery; (2) 
dural arteriovenous malformations between meningeal 
branches of the internal carotid artery and the cavernous 
sinus; and (3) dural arteriovenous malformations be- 
tween meningeal branches of the external carotid artery 
and the cavernous sinus. Differentiation among these 
three types of carotid-cavernous sinus fistulas is impor- 
tant for therapeutic indications. Treatment of carotid- 
cavernous sinus fistulas is primarily indicated by the 
clinical symptoms, but the fact that dural fistulas can 
close spontaneously must be considered also. In only 
one of our 10 patients with a dural fistula was therapy 
indicated. 
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Fig. 6.—Case 17. Right common carotid artery. A, Direct internal 
carotid-cavernous sinus (arrowheads) fistula. B, After closure of fistula 
by balloon filled with contrast medium. C, 1 month after closure, small 
pseudoaneurysm resulting from diffusion of remnant of contrast medium 
from balloon (arrow). 
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Fig. 7.—Case 19. A, Right internal carotid artery in patient with direct 
internal carotid-cavernous sinus fistula B, Left vertebral artery with 
compression cf right common carotid artery in cervical region. Direction 
of blood flow curved arrows). Exact site of fistula (double arrows) with 
cavernous sinus (arrowheads) visible. C, Right internal carotid artery 
after closure c* the fistula by two balloons. 
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Until recently, all carotid-cavernous sinus fistulas that 
required treatment were treated surgically by such 
means as ligation of the internal and external carotid 
arcery alone or combined with the operative zmbolization 
of Hamby [9]. Ligation alone is successful in 30926-50976 
of cases; the Hamby procedure is successful in 50%- 
90% of cases [23]. 

Differentiation among the three types of carotid-cav- 
ernous sinus fistulas is not required for su-gical treat- 
ment, but it is essential for choosing among the various 
catheterization methods. The fistula is iden-ified by se- 
lective catheterization of the internal and external carotid 
artery. 

Fistulas of the first type are either traumatic or develop 
spontareously due to rupture of an aneurysrr . In a direct 
internal carotid-cavernous sinus fistula, tte so-called 
inflatable and released balloon technique makes it pos- 
sible to close the fistula while leaving the circulation in 
the internal carotid artery intact. A prerequisite for this 
technique is that the exact fistula site be angiographi- 
caly predetermined. Contrast medium is irjected into 
the contralateral vertebral or carotid artery with simulta- 
neous compression of the homolateral carotid artery, 
wFich delays the flow of contrast medium to the fistula 
via either the posterior or the anterior cor1municating 
artery. in this way the exact site of the fistula can be 
visualized. 

Before the balloon technique was availacle, our pa- 
tients with a traumatic direct internal carotid-cavernous 
sinus fistula (cases 10-16) were treated successfully by 
the Hamby method, in agreement with the forementioned 
reports in the literature. Three patients (ceses 17-19) 
with direct fistulas were recently treated by t^e inflatable 
and released balloon technique, with good ~2sults in all 
cases. With this procedure, closure of the fistula was 
achieved. while the carotid patency was left ntact. 

For dural fistulas, closure by catheterizat on can be 
contemplated if clinical symptoms preclude awaiting 
possible spontaneous closure. For dural external ca- 
rot d-cavernous sinus fistulas, Gelfoam embolization 
after selective catheterization should be rega-ded as the 
method of choice. Our series includes one catient with 
an external carotid-cavernous sinus fistula successfully 
treated by Gelfoam embolization. If treatment is indi- 
cated for a dural internal carotid-cavernous sinus fistula, 
occlusion of the internal carotid may be unavoidable. 

Evidentally, Gelfoam embolization is impossible in 
cases of dural internal carotid-cavernous s nus fistula, 
nor is it possible to introduce a balloon into “he cavern- 
ous sinus via the arteriovenous malformation. No case of 
dural internal carotid-cavernous Sinus fistula treated by 
a catheterization technique has yet been described in 
the literature. Our series does not include such a case 
either. However, it is conceivable that the catheterization 
method can also be used to treat dural internal carotid- 
cavernous sinus fistulas. In such cases, the result will be 
closure of the fistula, but also occlusion of tae internal 
carotid. The expected advantage over the Hamby proce- 
dure is tnat no intracranial intervention is recuired, and 
the ophthalmic artery remains patent. In these cases, the 
procedure should be carried out under local anesthesia 
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273-278, 1977 

Vignaud J, Clay C, Bilianuk LT: Venography of the orbit. 
Radiology 110:373-382, 1974 

Huber P: A technical contribution to the exact angiographic 
localization of carotid cavernous fistulas. Neuroradiology 
10:239-241, 1976 

Dilenge D: Angiography of spontaneous carotido-cavern- 
ous communications. Mod Prob! Ophthalmol 14:110-119, 


in order to verify whether the patient tolerates the occlu- 
Sion without signs of dysfunction. 12. 
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Contrast Enhanced CT Scan and Radionuclide Brain Scan in 
Supratentorial Gliomas 


ALAN R. BUTLER,'' * ANTHONY M. PASSALAQUA,' ALEX 3ERENSTEIN,' AND IRVIN I. KRICHEFF' 


The preoperative contrast enhanced CT and radionuclide 
brain scans of 60 patients with surgically verified supratento- 
rial astrocytomas were evaluated and compared. Results 
indicated that the mechanisms of contrast enhancement and 
radionuclide uptake are identical in the detection of supraten- 
torial gliomas. These diagnostic methods apparently mirror 
the integrity of the blood-brain barrier and therefore can be 
useful in assessing the degree of malignancy of supratentorial 
gliomas. However, lesions with an intact blood-brain barrier 
will be missed with radionuclide imaging. These parenchymal 
abnormalities and/or the associated mass effect will be de- 
tected with contrast enhanced computed tomography. These 
findings firmly establish contrast enhanced CT as the primary 
investigative tool in the suspected brain tumor. 


The first description of the clinical results of computed 
tomography (CT) by Ambrose [1] included a brief discus- 
sion of the possibility of enhancing the density of brain 
lesions by intravenously injecting contrast material. He 
ascribed the accumulation of the contrast material to a 
breakdown in the blood-brain barrier. He also mentioned 
the retention of contrast enhancement at 2 hr in a 
meningioma. Ambrose and Paxton [2, 3] alluded to 
possible mechanisms in the extravascular accumulation 
of contrast material and emphasized that the extent of 
the abnormal vascularity was one of the major factors 
responsible for the degree of enhancement. New et al. 
[4] mentioned that contrast enhancement was dependent 
on the vascularization of the lesion. They suggested that 
delayed enhancement was secondary to the residual 
blood pool concentration of iodine. Ethier et al. [5] also 
assumed that contrast enhancement was secondary to 
iodinated contrast material in the vascular pool and 
referred to tissue density enhancement as computerized 
angiotomography. 

Hatam et al. [6] presented the first thorough clinical 
investigation of contrast enhancement response with 
time. They concluded that, in part, contrast enhance- 
ment was secondary to the extravascular accumulation 
of contrast material through a defective blood-brain 
barrier. Gado et al. [7] determined the tissue-blood ratio 
of enhancement in pathologic conditions and concluded 
that there was an extravascular component in contrast 
enhancement. They emphasized the similarity in the 
mechanism of contrast enhancement and the abnormal 
accumulation of radioisotopes in brain lesions. 

The positive radionuclide brain scan in brain tumors is 
in great measure secondary to the extravascular accu- 
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mu ation of the radioactive tracer via a local breakdown 
in the Elood-brain barrier [8-13]. There is debate regard- 
ing the extent of the contribution of intravascular radio- 
ective tracer in the positive static radionuclide scan, but 
vasculerity does play some role if only to increase the 
cap llary surface area for the extravasation of the diag- 
rostic agent. 

This investigation evaluates and compares the appar- 
ent parallel mechanisms of contrast enhancement and 
radromuclide uptake in a large group of homogeneous 
supratentorial gliomas and examines the roles of these 
Ciagnostic methods in assessing the degree of malig- 
rancy of these tumors. 


Subjects and Methods 


Al patients with histologically confirmed supratentorial astro- 
cytomas seen at the New York University Medical Center over 3 
years were collected from the neuropathology files. Those 
patients who had high resolution preoperative pre- and post- 
contrast enhancement CT and radionuclide brain scans within 
a maximal interval of 4 weeks were included in the evaluation. 
Sixty patients met these criteria and formed the basis for this 
Study. 

Tumors were graded histologically according to the criteria 
of Kernohan et al. [14]. Grades | and Il astrocytonas were 
designated low grade and grades Ill and IV were designated 
high grade. Grades Ill and IV correspond to tre glioblastoma 
mult forme with a low and high degree of malignancy respec- 
tel" [14]. 

The 60 cases included 46 high grade astrocytomas and 14 
lesicns of low grade malignancy (table 1). The median age of 
the patients with low grade gliomas was 38 years and those of 
h gh grade malignancy was 58 years. The patients records were 
reviewec and particular note was made as to whsther or not the 
patients were receiving steroids at the time of the CT or 
redicnuclide brain scans. 

CT scans were routinely performed with a 13 mm collimator 
aad scar pairs were usually obtained from the base o; the skull 
tc the vertex. The contrast enhanced scan was performed 
immediately after the noncontrast study. Meglumine ciatrizoate 
39%-(200 ml) was infused over a 5-7 min period. Scar ning was 
started and an additional 100 ml was infused slowly throughout 
the scan series. Children received 4 ml/kg of body weight to a 
rraxrmal dose of 200 ml. 

The pre- and postcontrast CT scans were evaluated by direct 
viewmg of the cathode ray tube, photographs, and the 160 x 
160 digical print out. When contrast enhancement was ob- 
served, e central region of enhancement of at last 25 picture 
elements was identified and a mean of this recion cf interest 
was caiculated. An attempt was made to locat» the identical 
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TABLE 1 


Summary of Supratentorial Gliomas 











Astrocytomas Astrocytomas 





(grades 1 (grades 3 
and 2) and 4) 

No CASES saira iepa nE 14 46 
Sex: 

MAS. E E E QS 30 

Female cenana TIT ITI 5 16 
Median age (range) ........... 38 (3-60) 58 (31-78) 
Location: 

PRONG is incsweaee ee et ea 10 22 

Parietal op ca wea des ote saaus 1 10 

ODCIBIEAA ossis or eaves 1 5 

TEmDOFBL. operas xxr? Pre 2 9 
Precontrast CT appearance: 

Plhperdense iucixverbxenene3 1 4 

ISodanS8 .oocsasxvorxexi PES 1 2 

Mupodefise. -ricorre hissas 12 40 








region of interest on the noncontrast scan, and this area was 
evaluated in a similar manner. The mean of the region of 
interest on the contrast scan was divided by the mean of the 
region of interest on the noncontrast scan. The resultant factor 
was designated the index of contrast enhancement. The inten- 
sity of contrast enhancement was evaluated according to the 
following scale: slight enhancement was equivalent to an index 
between 1.10 and 1.59; moderate enhancement represented an 
index factor of 1.60 to 2.49; marked enhancement indicated an 
index of 2.50 or greater. 

Static radionuclide brain scans were obtained with the 
gamma camera 1 hr after intravenous administration of 15 mCi 
of ?* "Tc pertechnetate. All patients received 400 mg of KCLO, 
prior to the scans. Images were obtained in the anterior, 
posterior, Towne, and right and left lateral projections. On rare 
occasions, vertex views were obtained. 

The radionuclide brain scans were evaluated by one of us (A. 
P.) without prior knowledge of the results of the CT scan or the 
histologic type or grade of the glioma. The intensity of the 
positive scans was graded from slight to marked by visually 
comparing the activity in the tumor with that of the superior 
sagittal sinus. Slight uptake was faintly seen; moderate uptake 
was well defined, but of less intensity than the superior sagittal 
sinus. Marked radionuclide uptake represented an intensity 
equal to or greater than the superior sagittal sinus. 

Selective internal carotid cerebral angiograms were available 
in all 14 cases of the low grade astrocytomas and 40 of 46 cases 
of the high grade (Kernohan's IIl and IV) gliomas. The angio- 
grams were divided into two groups: nonvascular and vascular. 
The criteria used for inclusion in the vascular category was the 
presence of either a capillary blush, neovascularity, or early 
filling veins. 


Results 


The results are summarized in tables 1-4. There were 
14 astrocytomas of low grade malignancy. In nine of 
these cases there was no contrast enhancement and the 
radionuclide brain scans were falsely negative (table 2). 
The majority of nonenhancing low grade astrocytomas 
were seen as parenchymal lucencies on the pre- and 
postcontrast CT scan. In addition to the parenchymal 
abnormalities, the associated mass effect and ventricular 
size were clearly demonstrated. There was contrast en- 
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TABLE 2 


Contrast Enhanced CT Compared with Radionuclide Brain 
Scanning 











Astrocytomas Astrocytomas 
(grades 1 and 2) (grades 3 and 4) 











Contrast snhancement: 











PAGINE Jc odorskle cen Y» y een 5 46 
GORING: ouuuxesceen E egida 9 0 
False negalivé. «corr rome M 0 0 

VOTER LueoasrbeLibbues P sv Rad aed 14 46 

Radionuclide scanning: 

POSIB eenas hR HERE 5 46 
HadslilO. ccscepebbteda frr 9 0 
False negative... oco ree 9 0 

Toll ues es yx RR REA Rein 14 46 

TABLE 3 


Comparison of Intensity of Contrast Enhanced CT Scan and 
Radionuclide Brain Scan 














Astrocytomas Astrocytomas 
(grades 1 and 2) (grades 3 and 4) 











Contrast enhancement: 











ar. MEME 9 0 
SIDE cessus he anaes i Pl ds 5 0 
MOBBIMIB occa ice vires teacoediess 0 25 
Markat anaa epe xr beaks see ss 0 21 

TOUM Loo ibus RRUSESA AER 14 46 

Radionuclide scanning: 

NaOH UN B. uescrepeso x dade ere mr 9 0 
SINE < ices haves tA rhet 1 0 
MOGI «uus occiduo 4 4 19 
MERE cassa xb Tr pce hoe 0 31 

TOR o caiwe rtd ibo zh ener 14 46 








TABLE 4 
Angiographic Findings in the Series of Astrocytomas 


S 
Astrocytomas Astrocytomas 
(grades 1 and 2) (grades 3 and 4) 








No. 96 No. 96 
Ve 2o xn 2 14 31 78 
AvasculBr «646426010854 12 86 9 22 
Lesion missed ......... 0 0 0 0 





hancement in five low grade astrocytomas. In each case 
the intensity of uptake was slight. In four of these tumors 
the intensity of radionuclide uptake was moderate and in 
the other case the intensity of uptake was slight. 

There was contrast enhancement in all 46 of the high 
grade gliomas (Kernohan's grade Ill and IV). The index 
of contrast enhancement was moderate in 25 cases and 
marked in 21 cases. Tumor mass was clearly separable 
from surrounding edema. The radionuclide brain scan 
was also positive in all of the high grade gliomas. The 
uptake of radionuclide was marked in 31 cases and 
moderate in 15 cases. Slight accumulation of iodine or 
radioactive tracer was not seen in any of the high grade 
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gliomas. Moderate and marked accumulation of contrast 
material was uniformly seen in the high grade astrocy- 
toma. Moderate accumulation of radioisotope was en- 
countered in one-third of the high grade gliomas, but 
also in four low grade gliomas. Marked accumulation of 
radioisotcpe was uniformly seen in the high grade 
glioma. 

Angiographic vascularity was demonstrated in 31 of 40 
(78%) of the high grade gliomas and two of 14 (14%) of 
the low grade tumors (table 4). Those lesions which were 
not vascu ar were identified by vascular displacements. 


Discussion 


The extravascular accumulation of iodine and radio- 
active tracer is largely responsible for the detection of 
intracranial tumors with contrast enhancement CT and 
radionuclide brain scanring [8-13]. There is debate re- 
garding the extent of the contribution of intravascular 
tracer, but tissue vascularity may play a role, particularly 
during the early phase of imaging [10-12]. 

The capillaries in normal brain are different from 
nonneural capillaries in that their junctions are fused 
and this prevents the free exchange of substances be- 
tween the intravascular and extravascular compartments 





Fig. 1.—Low grade astrocytoma, right frontal area. A, Nonenhanced 
CT scan. Area cf decreased absorption in right frontal area. Contralateral 
ventricular displacement. B, Enhanced CT scan. No contrast enhance- 
ment. 


Fig. 2.—Low grade astrocytoma, 
right frontal area. A, Nonenhanced CT 
scan. Area of decreased absorption 
right frontal area. B, Enhanced CT 
scan. Slight certral homogeneous en- 
hancement. C, Right lateral radionu- 
clide brain scan. Area of increased 
activity vaguely seen in right frontal 
area (arrow). 


CONTRAST CT AND RADION JCLIDE BRAIN SCANS 609 


[ 1. 15]. These "tight junctions" form the structural basis 
fcr the concept of the blood-brain barrier. The lack of 
capillery junctional fenestrations normally 5revents the 
extravascular accumulation of iodine and radioactive 
tracer. However in astrocytomas, these endothelial junc- 
tions are frequently patent and become progressively so 
as the malignancy of the tumor increases |15, 16]. This 
ccntinuum in capillary abnormalities allows a progres- 
sive increase in the extravascular accumulation of these 
diagnostic agents [13]. 

in low grade gliomas the capillary endothelial cells are 
close to normal and junctional gaps are not oresent [15, 
16]. These minor alterations in the blood-brain barrier 
may nct allow or may significantly retard the extravas- 
cular accumulation of contrast media or rzdioisotope. 
The evaluation of 14 low grade gliomas with contrast 
ennancement CT and radionuclide brain scanning is 
consistent with these neuropathologic observations. 
There was no contrast enhancement and no -adionuclide 
upzake in nine of the low grade gliomas. In all cf these 
cases the radionuclide brain scan was ncrmal All of 
these nonenhancing lesions were seen witn CT as un- 
changing parenchymal abnormalities on the pre- and 
postcortrast CT brain scans (fig. 1). 

In the five enhancing low grade gliomas there was 
slight accumulation of iodine (figs. 2A ard 2B). The 
mimima contrast enhancement probably reflzctec minor 
alteratiens in capillary permeability [13]. T-e radionu- 
clice brain scan was positive in these lesions with an 
intensity evaluated as slight in one case (fig. 22) and 
moderate in the other four. The most importznt point in 
these observations is the strong correlation b2tween the 
presence of contrast enhancement and radioruclide 
uptake in these tumors. The criteria used for the evalua- 
tior of the intensity of accumulation of these tracers was 
different and one would not expect a definitive one to 
one correlation when comparing transmission CT and 
conwentional emission radionuclide imaging. However, 
in relatively superficial lesions, there was a strong cor- 
relacion between the intensity of uptake of iodine and 
radionuclide. 

The parallel mechanisms of contrast enhancement and 
radionuclide uptake were clearly seen in this series of 
higF grade gliomas. There was contrast enhancement in 
all cf these tumors. The index of contrast enhancement 
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Fig. 4.—Bifrontal high grade astrocytoma. A, Enhanced CT scan. 
Bifrontal rimlike enhancement. B, Right lateral radionuclide brain scan. 
Marked uptake of radionuclide with central zone of decreased activity. 


was moderate in 25 cases and marked in 21 cases. 
Radionuclide imaging was positive in all 46 of the high 
grade gliomas. The intensity of uptake in the radionu- 
clide brain scans was moderate in 15 cases and marked 
in 31 cases. Marked accumulation of iodine and radio- 
pharmaceutical was always encountered in the high 
grade astrocytoma (fig. 3). Despite the frequent occur- 
rence of ‘ring’ enhancement with CT, there was only 
one case in which decreased central activity was seen 
on the radionuclide brain scan (fig. 4). Moderate accu- 
mulation of radioisotope was seen in the high grade as 
well as the low grade glioma. 

Our findings with contrast enhancement CT in low 
grade gliomas are similar to those of Tchang et al. [17]. 
However, these observers only included Kernohan's 
grade | gliomas in the low grade category, whereas we 
included Kernohan s grade | and II gliomas in the low 
grade group. These different neuropathologic groupings 
might explain any varying results. 

Contrast enhancement in supratentorial astrocytomas 
is highly correlated with microscopic vascularity and 
necrosis [18]. Isolated increases in pleomorphism and 
cellularity are generally not associated with contrast 
enhancement [18]. This observation may explain why 
some so-called ‘anaplastic astrocytoma’ may not accu- 
mulate iodine. Furthermore, in our experience, these 
tumors do not accumulate radioisotope. 

The absence of contrast enhancement and radionu- 
clide uptake in this series was singularly seen in the low 
grade astrocytoma. The contrast enhanced low grade 
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Fig. 3.—High grade astrocytoma, 
left frontal area. A, Nonenhanced CT 
scan. Discrete area of decreased ab- 
sorption in left frontal area. B, En- 
hanced CT scan. Thick rimlike area of 
enhancement. C, Left lateral radionu- 
clide brain scan. Intense region of 
increased activity in left frontal area. 


gliomas clearly accumulated contrast media less in- 
tensely than the high grade gliomas. Although in a large 
series there may be some overlap, it seems that the 
intensity of contrast enhancement reflects qualitative 
abnormalities in the blood-brain barrier and can there- 
fore be useful in assessing the degree of malignancy of 
these tumors. As experience accumulates, these findings 
may assume even greater significance because of the 
limited tissue sampling afforded by needle biopsy and 
subtotal resections. Contrast enhanced CT which sam- 
ples the "entire tumor may supply useful prognostic 
and therapeutic information. 

Radionuclide imaging was falsely negative in nine low 
grade astrocytomas. The radionuclide brain scan is often 
normal in the low grade glioma [19-22]. In brain tumors 
the radionuclide brain scan evaluates the integrity of 
blood-brain barrier and possibly intrinsic vascularity. 
Contrast enhanced CT monitors these pathophysiologic 
parameters and, in addition, CT uniquely evaluates path- 
ologic anatomy. 

Steroid therapy has been associated with diminution 
in the intensity of radioisotope uptake and contrast 
enhancement in brain tumors [10, 23]. On occasion, the 
uptake of radioisotope may actually be prevented by 
steroid therapy [23]. None of the patients with low grade 
gliomas were on steroid therapy at the time of the CT or 
radionuclide brain scans. Nearly half of the patients with 
highly malignant gliomas were on therapeutic doses of 
steroids at the time of one or both of these diagnostic 
studies. One cannot speculate as to whether or not the 
intensity of the scans was diminished, since no serial 
scans were obtained with and without steroid medica- 
tion. 

High resolution cerebral angiography failed to dem- 
onstrate abnormal vascularity in 2296 of the high grade 
gliomas (table 4). This finding is consistent with those of 
other observers [21]. The degree of malignancy of a 
glioma is more highly correlated with a positive radionu- 
clide brain scan than it is with abnormal angiographic 
vascularity [21]. Furthermore, even magnification an- 
giography with subtraction may fail to demonstrate very 
small abnormal vessels. 

Angiographic vascularity was demonstrated in two of 
14 cases (14%) of low grade gliomas in this series. This 
is consistent with the observations of others [21]. In each 
case there was no contrast enhancement and no uptake 
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of radwisotope. These two cases lend support to the 
concept that contrast enhancement and radionuclide 
uptake are in great measure secondary to the extravas- 
cular accumulation of these diagnostic agents. 

This study was confined to gliomas of the supratento- 
rial recion because these tumors are of a different 
clinicopathologic entity than gliomas in the posterior 
fossa [24]. Therefore, the uptake of iodine and radioac- 
tive tracer have different histologic and biologic impli- 
cations in the supra- and infratentorial regions. Intense 
contras. enhancement is often seen in low grade poste- 
rior fossa tumors [18]. 

Rarely a juvenile astrocytoma, which originates in the 
region cf the third ventricle, or a "cerebellarlike  astro- 
cytoma, which occurs in the cerebral hemispheres, may 
be enccuntered [24]. These are histologically benign 
tumors which often have increased vascularity and this 
could pessibly be reflected in a positive contrast en- 
hancement CT and radionuclide brain scan. We did not 
encounter such tumors in this series. 


Conclusions 


The strong correlation between the degree of contrast 
enhancement and radionuclide uptake demonstrated in 
this series of astrocytomas offers significant corrobora- 
tive evidence that the mechanisms of contrast enhance- 
ment anc radionuclide uptake are identical. Contrast 
enhancec CT and radionuclide brain imaging mirror the 
integrity cf the blood-brain barrier and therefore can be 
useful in assessing the degree of malignancy of supra- 
tentorial estrocytomas. However, in the presence of an 
intact blood-brain barrier (low grade glioma), the radio- 
nuclide brain scan will be normal. In these cases there 
will be no accumulation of contrast media, but the 
parenchymal abnormality and/or the associated mass 
effect will be seen with CT. These findings establish 
contrast enhancement CT as the primary investigative 
tool in the diagnostic evaluation of the suspected brain 
tumor. 
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CT Detection of Intracranial Aneurysms in Subarachnoid Hemorrhage 


K. GHOSHHAJRA.! L. SCOTTI,2 J. MARASCO,? AND P. BAGHAI-NAIINI? 


Contrast enhanced computed tomography (CT) scans of 59 
patients with subarachnoid hemorrhage were evaluated for 
intracranial aneurysms. After prospective study, the CT re- 
sults were compared with angiography. Depending on the 
location, the CT detection rate varied from a low of 36% for 
the internal carotid artery complex to a high of 76% for anterior 
and middle cerebral artery aneurysms. It was concluded that 
angiography may be deferred if the causative aneurysm is 
demonstrated by CT. 


Computed tomography (CT) has assumed preeminence 
for evaluation of subarachnoid hemorrhage and should 
be the first examination performed [1, 2]. The presence 
and extent of recent intracranial hemorrhage (subarach- 
noid. intraventricular, and intracerebral), ventricular 
size, displacements, and infarction are accurately de- 
fined by CT [3-5]. Detailed delineation of aneurysms and 
vascular spasm requires angiography. However, when 
more than one aneurysm is present, determination of the 
bleeding aneurysm is more accurate with CT, and CT 
provides a better size estimate when larger aneurysms 
are partially thrombosed. 

CT has a high diagnostic accuracy in predicting the 
bleeding site when an intracerebral hematoma is present 
[5, 6]. While the pattern of cisternal blood may determine 
the bleeding site, difficulties in localization are greatly 
increased when a hematoma is not present. In such 
cases, identification of the aneurysm directly in the 
contrast-enhanced scan is of obvious value (fig. 1). 
Earlier reports [4, 7] identified large aneurysms (over 2 
cm), but we are not aware of any study reporting the 
frequency of detection of aneurysms by CT. Therefore, a 
prospective study was undertaken to evaluate the ability 
of the contrast-enhanced scan to visualize the causative 


Fig. 1.—A, Plain scan. Subarach- 
noid blood (arrows) in basal cisterns. 
B. Enhanced scan. Well defined aneu- 
rysm of right internal carotid artery 
(arrow). C, Right carotid angiogram 
confirms aneurysm (arrow). 
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aneurysm in patients with subarachnoid herrorrhage. 


Subjects and Methods 


The study was composed of 59 patients with the clinical 
diagnosis of subarachnoid hemorrhage. Initial complaints of 
80% of the patients were headache, stiff neck, ethargy, and 
cranial nerve palsies; the rest had major neurologic deficits. 
Petients were selected on the basis of clinical fir dings, spinal 
tap, and the presence of subarachnoid blood in the plain CT 
scan. Cther causes of intracranial hemorrhage (trauma, tumor, 
and angioma) were excluded from the study. 

initially, EMI Mark | and ACTA 0100 scanners w2re used with 
13 mm collimation; later, EMI 1010 S and ACTA 0200 FS 
scanners were used with 8 mm collimation. Plair and contrast- 
enhanced scans were obtained with multiple overlapping base 
sections and routine higher sections. A 10°-15° ar gle to orbito- 
meatal line was used; the base sections were obtained by 
movinc the tomographic plane by 2-4 mm. The section through 
the "pentagon "of the suprasellar cistern usually incorporated 
the vascular structures (fig. 2). The anterior clinoid processes 
were used as reference points and the base arteries were usually 
visualized 3-5 cm above this plane. Individual anatomic varia- 
tions required altered angulation and level so that monitoring 
wes necessary to insure appropriate sections. The intravenous 
contrast agent was 300 ml of 30% iothalamate (42 g of iodine); 
the base sections were obtained after three-fcurths of the 
contrast material had been injected. The scans w2re evaluated 
by at least three of us and correlated with the angiographic 
findings. Angiography was performed in all but two patients. 
These two patients had autopsy confirmation. 


Results 


identification of intracranial aneurysms was greatly 
improved when second generation scanners were used. 
Arterior and middle cerebral artery aneurysms, as well 
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Fig. 2.—Base section. Circle 
of Willis in norma! contrast-en- 
hanced scan. 


€*—— 


Fig. 3.—A, Enhanced scan of 
patient with acute subarachnoid 
hemorrhage. Aneurysm (arrow) 
of anterior communicating ar- 
tery. B, Left carotid angiogram. 
8 mm anterior communicating 
artery aneurysm (arrow). 
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Fig. 4.—A, Plain scan. Subarachnoid blood (arrows). B. Enhanced 12 mm density (arrow) represents anterior communicating aneurysm. C, Left 


carotid angiogram confirmed aneurysm (arrow). 





as those arising from the fundus of the basilar artery, 
were easiest to detect (figs. 3-6, table 1). Internal carotid 
artery aneurysms, including those arising from the origin 
of the posterior communicating artery, were more diffi- 
cult to detect, and none smaller than 12 mm were seen 
(figs. 7 and 8), which may be due to the proximity of 
bony structures. 

Of the aneurysms successfully detected, 39 were 5-15 
mm; four others were 16-25 mm. The smallest aneurysm 
visualized was 5 mm, although aneurysms as large as 15 
mm were not detected due to motion, amount of cister- 


Fig. 5.—A, Plain scan 3 days after 
subarachnoid hemorrhage fails to 
demonstrate blood in subarachnoid 
space. B, Enhanced scan. Discrete 
aneurysm (arrow) in region of left mid- 
dle cerebral artery. C, Left carotid an- 
giogram. 8 mm aneurysm (arrow) of 
left middle cerebral artery. 


nal blood, and location. The size of the aneurysm in the 
contrast-enhanced scan represented the diameter of its 
cross section. An obliquely projected aneurysm ap- 
peared larger when compared with angiography (fig. 7). 
The CT diameter of aneurysms correlated well with the 
angiographic diameter when an aneurysm measured 10 
mm or more. There was no correlation between CT 
findings and vascular spasm. In five patients who had 
more than one aneurysm, only the causative aneurysm 
was detected. In one patient, the incidental aneurysm 
was seen retrospectively. 
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Fig. 6.—A, Plain scan. Blood (arrows) in left prepontine and ambient cisterns. E, Enhanced scan. Aneurysm of basilar artery (arrow). C, Angiogram 
confirms 12 mm aneurysm at tip of basilar artery (arrow). 





Fig. 7.— A, Plain scan. No blood was seen in subarachnoid space in patients with acute subarachnoid hemorrhage. B, Enhanced scan. Discrete oval 
aneurysm in region of left posterior communicating artery (arrow). C, Anteroposterior oblique view of left carotid arteriogram confirms CT diagnosis of 
posterior communicating artery aneurysm (arrow). 


TABLE 1 
Intracranial Aneurysms in Subarachnoid Hemorrhage 








Detected After En- 

















Anesrysm Location No. Aneurysms nomen 

M" l No. % 
Anterior communicating artery.... 23 I7 74 
Middle cerebral artery ............ 17 13 76 
Posterior communicating artery... 11 4 36 
Internal carotid artery ............ 6 4 66 
Basllar arterr iocos ceo oe 6 9 83 
Posterior inferior cerebellar artery 1 0 0 

Total 64* 43 





* Five of the 59-patients had two aneurysms. 
Fic. 8. - 4, Enhanced scan. 15 mm supraclinoid internal carotid artery 
aneurysm (arrow). B, Internal carotid angiogram confirms size of aneu- 

rysm @rrow 


Discussion base of tne brain. While arterial contrast material has 


Recognition of aneurysms by CT is improved with been used in conjunction with CT [8, 9], intravenous 
contrast enhancement and multiple scans through the contrast material is easier to use. The routine six to eight 
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sections are insufficient for consistent visualization of 
the basal arteries [10]. By moving the tomographic plane 
2 mm and adjusting the angulation, multiple overlapping 
sections will demonstrate the basal arteries and will also 
help avoid confusing bony densities produced by partial 
volume effect. Comparable views in both plain and 
enhanced scans may be helpful when a large amount of 
cisternal blood is present. 

Depending on location, CT is moderately accurate in 
demonstrating cerebral aneurysms in patients with sub- 
arachnoid hemorrhage. Principal limiting factors are 
motion, amount of cisternal blood, and site. Size per se 
does not seem to restrict identification, although arteries 
less than 1.5 mm cannot be resolved by CT at present 
[11]. 

The CT demonstration of the causative aneurysm per- 
mits a specific diagnosis to be made. Angiography may 
be deferred until the patient's condition improves or until 
surgery is contemplated. In patients seen 5-7 days after 
onset of symptoms, there is frequently no discernible 
cisternal blood in the plain scan [2, 5]. In all of our six 
patients who had normal plain scans, the enhanced scan 
successfully identified the aneurysm (figs. 4 and 8). The 
enhanced scan was also helpful when there was sym- 
metrical distribution of subarachnoid blood. While the 
pattern of cisternal blood in the plain scan may lateralize 
the cause to a specific side, CT visualization of the 
aneurysm will give a definitive anatomic location, such 
as anterior communicating or posterior communicating. 
This can shorten the angiographic procedure by limiting 
the study to the appropriate projections that best define 
the aneurysm arising from that particular site. The con- 
trast-enhanced scan may also identify other causes of 
subarachnoid hemorrhage, such as arteriovenous mal- 
formation and angiomas, and areas of ischemia may be 
better defined. 

It was disappointing that we were unable to find a 
correlation between the CT findings and the presence of 
vascular spasm. Even in patients with ischemic changes 
in their CT scans, spasm could not be reliably predicted. 

With current technology, “computed angiotomogra- 
phy” cannot replace angiography in defining all vascular 
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abnormalities. Nevertheless, in patients with subarach- 
noid hemorrhage, a surprisingly high percentage of the 
causative aneurysms can be identified on the contrast- 
enhanced CT scan. The highest detection rate occurred 
with aneurysms involving the anterior aspect of the circle 
of Willis. Specific diagnosis can be made and angiogra- 
phy may be deferred. When angiography is performed, it 
may be limited to the projections that best define the 
aneurysm. 


REFERENCES 


1. Liliequist B, Lindqvist M, Valdimarsson E: Computed to- 
mography and subarachnoid hemorrhage. Neuroradiology 
14:21-26, 1977 

2. Scotti G, Ethier R, Melancon D, Terrbrugge D, Tchang S: 
Computed tomography in the evaluation of intracranial 
aneurysms and subarachnoid hemorrhage. Radiology 123: 
85-90, 1977 

3. Scott W, New P, Davis K, Schnur J: Computerized axial 
tomography of intracerebral and intraventricular hemor- 
rhage. Radiology 112:73-80, 1974 

4. Davis KR, New PFJ, Ojemann RG, Cromwell RM, Morawetz 
RB, Robertson GH: Computed tomographic evaluation of 
hemorrhage secondary to intracranial aneurysm. AJR 127: 
143-153, 1976 

5. Kendall BE, Lee BCP, Claveria E: Computerized tomogra- 
phy and angiography in subarachnoid hemorrhage. Br J 
Radiol 49: 483-501, 1976 

6. Hayward RD, O'Reilly GVA: Intracerebral hemorrhage: ac- 
curacy of computerized transverse axial scanning in pre- 
dicting the underlying etiology. Lancet 1:1-4, 1976 

7. Pressman BD, Gilbert GE, David OD: Computerized trans- 
verse tomography of vascular lesions of the brain. Il. Aneu- 
rysms. AJR 124:215-219, 1975 

8. Coin GC, Chan YS: Computed tomographic arteriography. 
J Comput Assist Tomogr 1:165-168, 1977 

9. Weinstein MA, Duchesnew PM, Weinstein CE: Computed 
angiotomography. AJR 129:699-701, 1977 

10. Naidich TP, Pudlowski RM, Leeds NE, Naidich JB, Chi- 
solmn AJ, Rifkin MD: The normal contrast-enhanced com- 
puted axial tomogram of the brain. J Comput Assist Tomogr 
1:16-29, 1977 

11. Bergstrom M, Riding M, Greitz T: The limitations of defini- 
tion of blood vessels with computer intravenous angiogra- 
phy. Neuroradiology 11:35-40, 1976 


Lateral Decubitus Pneumoencephalography-Angiography for Localizing 
Atrial and Paraatrial Vascular Lesions 


ROBERT M. QUENCER,' HUBERT L. ROSOMOFF ? AND BARTH A. GREEN? 


In two cases where computed tomography (CT) and cere- 
bral angiography failed to determine whether an arteriove- 
nous malformation was within or directly adjacent to the 
atrium of a lateral ventricle, lateral decubitus pneumoenceph- 
alography combined with cerebral angiography successfully 
localized the lesions. This procedure may be necessary in the 
workup of angiographically vascular lesions in the atrial-pa- 
raatrial region if on CT the ventricular surface is poorly 
defined or surgical clips from a previous operation obscure 
the lesion or the adjacent ventricle. Interpretation of this study 
involves triangulation of the vascular lesions relative to the 
ventricle or observation of the movement of the lesion relative 
to the movement of the ventricle on differently angulated 
frontal projections. Since the surgical approach is influenced 
by the radiographic differentiation of an intraventricular from 
a paraventricular mass, this procedure is crucial in evaluating 
these vascular abnormalities. 


Under certain conditions, it may be difficult for com- 
puted tomography (CT) to determine whether a lesion is 
within a ventricle or is directly adjacent to a ventricular 
surface. Distinguishing an intraventricular from a para- 
ventricular mass is crucial from the surgical standpoint, 
since approach and operability may vary according to its 
exact location. When a vascular lesion exists in the 
atrial-paraatrial region, lateral decubitus pneumoen- 
cephalography-angiography may assist in identifying its 
exact location. 

This technique, which to our knowledge has not been 
previously described, was used in the two cases reported 
here because CT did not localize the abnormality pre- 
cisely enough. In both instances it was important in 
surgical planning. 


Case Reports 
Case 1 


A 29-year-old woman was admitted with a right homonymous 
hemianopsia, mild right hemiparesis, and minimal aphasia. CT 
(fig. 1A) showed an area of decreased density in the left 
posterior temporal area with partial enhancement after intrave- 
nous contrast infusion. Cerebral arteriography showed a left 
intratemporal avascular mass and a small abnormal collection 
of contrast arising from the left posterior lateral choroidal artery 
that was associated with a venous aneurysm and an early 
draining vein (figs. 1B-1D). Angiographic diagnosis of a small 
arteriovenous malformation and a chronic intratemporal hema- 
toma was made. It was not certain, even with CT and angiogra- 
phy, whether the malformation was in the pulvinar of the 
thalamus or in the choroidal fissure of the left atrium. After 
surgical removal of the intratemporal chronic hematoma, it was 
decided that the relation of the malformation to the ventricular 
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surface could best be appreciated if combined preumoenceph- 
alcgraphy-angiography were performed. With the patient's head 
in he right lateral decubitus position, air was trapced within the 
atrum and temporal horn of the left lateral ventricle just prior to 
repeat angiography. The lateral decubitus pneumoencephalo- 
grem-angiogram (fig. 2) showed the exact relation of the malfor- 
metion and the abnormal draining vein to the arterior surface 
of the ventricle in the atrial region. A part of the vascular mass 
prcjected within the air-filled ventricle, while the rest of the 
mass and the venous aneurysm were just in front of the air-filled 
vertricular surface within the choroidal fissure. At a second 
craniotomy, an intraventricular malformation within the choroi- 
dal fissure and atrium of the left lateral ventrice was totally 
resected. Arteriography after the second operation demon- 
strated that the malformation had been completely removed. 


Case 2 


£. 32-year-old woman experienced sudden headache associ- 
ated with nausea and vomiting. Neurologic examination was 
norma! except for meningismus. Lumbar punc'ure revealed 
bloody cerebrospinal fluid under increased pressure. CT scan 
(fig 3):showed intraventricular blood, a small area of enhance- 
ment adjacent to the atrium of the right lateral ventricle, and an 
abnormal draining vein. Vertebral angiography (figs. 4A and 4B) 
showed a deep, right paramidline arteriovenous malformation 
fed mainly by small branches arising from the calcarine artery. 
Dunngesubsequent right parietooccipital craniotomy, the entire 
malformation was believed to have been removed. However, 
repeat angiography 1 week later (figs. 4C and 4D) showed a 
residual arteriovenous malformation that was receiv ng its blood 
supoly from an enlarged right posterior lateral choroida! artery. 
Because of this choroidal blood supply, the possioility of this 
residua! malformation being partially intraventricuLlar was con- 
sidered. On postoperative contrast enhanced CT scan, it could 
not pe determined if the residual malformation was intra- or 
pareventricular because of the artifacts cast by the surgical 
clips. Therefore, lateral decubitus pneumoencepnalography- 
cerebral angiography (fig. 5) was performed to best ocalize this 
residua! malformation. With air situated in the atrium of the 
righ lateral ventricle, vertebral angiography in varying frontal 
projections showed that the malformation did not move in 
synchronv with the movement of the ventricle, indicating extra- 
ventricular location of the malformation. At surgery, this ana- 
tomiz topography was used to locate and remove the residual 
malformation. Intraoperative arteriography (right brachial arte- 
riogram) confirmed successful resection of the mal^ormation. 


Technique 


Reutine pneumoencephalography is performed with 
the amount of air used dependent on the lateral ventric- 
ular size. The patient is placed in the lateral decubitus 
position which allows air to accumulate in the pertinent 
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Fig. 1.—Case 1. A, Contrast enhanced CT scan. Diminished density in left temporal lobe (arrowheads) and, more deeply, area of linear contrast 
enhancement (arrow). Relation between increased density and atrium of left lateral ventricle not obvious. Area of decreased density surgically found to 
be chronic intracerebral hematoma. B-D, Vertebral angiogram, lateral (B), Towne (C), and base (D) projections. Venous aneurysm (arrows) associated 
with early vein (arrowheads) draining into vein of Galen (x' Small arteriovenous malformation supplied by left posterior lateral choroidal artery was 
primary diagnostic consideration, but it was uncertain whether malformation was in posterior lateral part of thalamus or in choroid plexus of atrium. 


lateral ventricle (right lateral decubitus in case 1, left 
lateral decubitus in case 2). The patient is then trans- 
ported to the angiography table with the head taped in 
the appropriate decubitus position. With the rest of the 
patient's body supine, transfemoral cerebral angiogra- 
phy is performed using the anteroposterior tube for the 
lateral angiographic series and the lateral tube for an- 
teroposterior angiographic series. Routine angiographic 


equipment can be used in this procedure without the 
specialized equipment necessary for stereoscopic an- 
giography or angiotomography [1]. A vascular intraven- 
tricular mass is diagnosed when the vessels or the tumor 
stain clearly project within the ventricle on the antero- 
posterior and lateral series (case 1) or superimpose on 
the air-filled ventricle in several angulated frontal projec- 
tions. When the abnormality moves asynchronously rel- 
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Fig. 2.— Case 1. Lateral decubitus pneumoencephalogram-angiogram. Small cluster of abnormal vessels (open arrowhead) project intc air-filled 
lateral ventricle. Relation between venous aneurysm (arrows) and early draining vein (arrowheads) to anterior ventricular surface is clear. 





Fig. 3.— Case 2. Contrast enhanced CT scan. Intraventricular blood 
and small arteriovenous malformation (arrowhead) borcer on medial 
surface of right atrium. Associated enhancing linear structure (arrow) 
believed to represent abnormal draining vein. It was uncertain whether 
part of malformation extended into ventricle. 


ative to the ventricle (case 2) an extraventricular position 
of the mass is assured. 

If a ventricular shunt or external ventricular drainage 
tube is in place, it can be used for instillation of air into 
the ventricular system. The patient is then placed in the 
appropriate decubitus position and angiography is per- 
formed as described above. Although both of our cases 
had arteriovenous malformations, this technique could 
be used with any vascular mass in this region. 


Discussion 


Vascular lesions within the atrium of a lateral ventricle 
or directly adjacent to that ventricular surface include 


vascular malformations, aneurysms, epeadymomas, 
chorcid plexus papilomas, astrocytomas, meningiomas, 
metastases, and seeding from other primary central 
ne'vous system tumors [2, 3]. Determining whether the 
whole mass or any part of it lies within the lateral 
ventricle may influence the surgical approach to the 
lesion, since the ependymal surface, which serves as a 
we | def ned surgical landmark, should be violated only 
if there is proven intraventricular tumor. Uanecessary 
transgression of the ependymal wall may result in poren- 
cephaly, intraventricular hemorrhage with the possibility 
of subsequent communicating hydrocephalus, and/or 
cerebrospinal fluid contamination by potentizlly seeding 
tumors and infectious processes. Hodge ard King [4] 
stress the importance of separating choroid plexus vas- 
cular lesions from periventricular malformations be- 
case, if it can be proven that there is only an intraven- 
tricular sbnormality, less of a deficit should occur during 
Surgery than during treatment of a periventricular lesion. 

Although in the majority of cases, CT scanning can 
distinguish between an intraventricular and oareventri- 
cular mass, it may be limited when the ventricular sur- 
face is not well defined (case 1) or surgical clips obscure 
the mass (case 2). Coin et al. [5] reported the results of 
CT in t»ree vascular tumors of the choroid plexus; 
however. in only two of these cases was the true intra- 
ventricular nature of these lesions demonstrated. Their 
third case had a vascular lesion at the level of the 
ventricular trigone, but since the ventricular surface was 
not well defined, a distinction between a totally intraven- 
tricular and a paraventricular lesion could no: be made. 

Cerebral angiography likewise may also fail to resolve 
this problem, since the choroidal arteries, which supply 
intra- and paraventricular structures in the trigone re- 
giom, may be hypertrophied but not displaced in a 
sufficiently characteristic manner to determi^e whether 
the abncrmality lies within or close to a ventricular 
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Fig. 4.— Case 2. Vertebral angiography. A and B, Preoperative. Arteriovenous malformation (arrowheads) supplied mainly by small branches (B, 
curved arrow) arising from right calcarine artery. Early vein (straight arrows) draining into posterior part of internal cerebral vein (x) with subsequent 
filling of vein of Galen (y) and straight sinus (z). C and D, 1 week after right parietooccipital craniotomy. Small residual arteriovenous malformation 
(arrowheads) supplied by enlarged right posterior lateral choroidal artery (C, curved arrow) suggesting possibility residual malformation is partly within 


ventricle. Segmental spasm of basilar artery (straight arrow) now present. 


surface. This is particularly true in non-mass-producing 
vascular lesions, such as arteriovenous malformations. 
Therefore, under circumstances where angiography and 
CT do not properly localize the lesion, combined pneu- 
moencephalography-angiography in the lateral decubi- 
tus position is the preferred radiographic technique. 


Both fortuitous and planned pneumoencephalogra- 
phy-angiography have been reported [6-12], but in each 
case the patient was in a brow-up position. Fortuitous 
pneumoencephalographic-angiographic correlations 
made when cerebral angiography is performed within a 
day or two after an air study include: (1) the relation 
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Fig. 5.— Case 2. Lateral decubitus pneumoencephalogram-angiogram. A, Initial series. Arteriovenous malformation (arrowhead) sucerimposed on 
air-filled ventricle. B, Towne view. Malformation (arrowhead) projects above atrium proving lesion is outside ventricular surface. On Caic well view (not 
shown), malformation was seen below atrium indicating that it was posterior to ventricular wall. 


between a small parietal arteriovenous malformation and 
focal cerebral atrophy [6]; (2) the abnormal course of 
branches of the anterior cerebral artery and the frontal 
horns of the lateral ventricles in a patient with agenesis 
of the corpus callosum [7]; and (3) the relation of the 
normal anterior cerebral artery complex and the frontal 
horns [8]. 

Deliberate combined pneumoencephalography-cere- 
bral angiography has been reported in four cases. Use of 
the brow-up position in these cases only allowed evalu- 
ation of abnormalities that occur near or in the frontal or 
temporal horns of the lateral ventricles, since with com- 
monly used air volumes, only anterior parts of the ven- 
tricular system are filled when the patient is in that 
position. Those cases showed the following: (1) a tor- 
tuous anterior cerebral artery as the cause o* subepen- 
dymal mass projecting into the base of the frontal horn 
near the septum pellucidum [9]; (2) the relation between 
an intrathalamic aneurysm supplied by the anterior cho- 
roidal artery and the adjacent ventricular system [10]; (3) 
the para- and intraventricular nature of an arteriovenous 
malformation of the caudate nucleus and the subepen- 
dymal! course of its draining veins [11]; and (4) an 
aneurysm of the anterior choroidal artery within the 
temporal horn [12]. In the last case [12], angiotomogra- 
phy in the anteroposterior and lateral projections was 
used in conjunction with brow-up pneumoencephalog- 
raphy. 

Pooling air in an area other than the frontal horns 
immediately before cerebral angiography has been the 


subject of only one other article [13]. In that report, two 
cases of arteriovenous malformations (one ntraventric- 
uler, the other in the thalamus) were studi2d with air 
ventriculography-stereoscopic angiography. In both 
caces, air was instilled into the frontal horns via ventric- 
ular cannulization through a right frontal burr hole. The 
heed was placed in the proper lateral decubitus position 
and brachial arteriography was performed. ~here were 
no radiographs illustrating their findings. Burr holes and 
direct transcerebral puncture of the lateral ventricle 
would have not been necessary if routine pneumoen- 
cephalography via the lumbar route had been used and 
the head subsequently positioned, as we have described. 
The authors [13] admit that ventriculography in these 
casss car'ies the risk of direct trauma to th» vascular 
lesion itself. 

During pneumoencephalography, significar t changes 
in systemic blood pressure, as well as chances in cere- 
brospinal fluid dynamics and shifts of parts o^ the brain 
in relation to fixed cranial and dural openings, may take 
place [6]. As a result, there is a potential hazard of 
subarachnoid hemorrhage from either an arterial aneu- 
rysm or én arteriovenous malformation. Dzspite this 
drawback, the information obtained in the se ect cases 
we described is important enough to justify this extra 
risk. 

TFe usefulness of lateral decubitus pneumcencepha- 
lography-angiography is demonstrated by our two cases. 
On tne basis of our findings, a transependyme. intraven- 
tricular approach was used to completely -3sect the 
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choroid plexus arteriovenous malformation in case 1; in 
case 2, total extraventricular surgery removed the paraa- 
trial arteriovenous malformation. Therefore, this proce- 
dure is recommended in cases where CT cannot resolve 


the 


crucial question of whether a vascular lesion lies 


within or directly adjacent to the ventricle in the atrial 
region. Using the information from this study, proper 
surgical strategy can be planned. 
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Cranial CT Findings in Patients with Meningomyelocele 


ROBERT D. ZIMMERMAN,' DAVID BRECKBILL,* MICHAEL W. DENNIS? AND DAVID O. DAV 3? 


The association between meningomyelocele and various 
cranial abnormalities, particularly Chiari Il malformation is 
well established. Cranial CT scans in 47 patients with menin- 
gomyelocele proved to be a safe and effective method of 
elucidating the type and extent of anatomic abnormalities 
associated with this disorder, and evaluating and following 
the degree of hydrocephalus seen in these patients. Of the 47 
patients, 43 (92%) showed CT findings indicative of an abnor- 
mally low fourth ventricle, the hallmark finding in Chiari II 
malformation. In 6796 the fourth ventricle was not visualized, 
and in 25% it was directly visualized in an abnormally caudal 
position. Other findings included hydrocephalus (85%), a strik- 
ing and possibly unique heart-shaped pseudomass in the 
posterior fossa (58%), and abnormal configuration of the 
lateral ventricles ("vampire bat" configuration). Calvarial ab- 
normalities, in particular lacunar skull, were also noted at CT. 


The association of meningomyelocele with multiple cra- 
nial defects, particularly Chiari type Il malformation, is 
well established [1-7]. Computed tomography (CT) offers 
a noninvasive technique for studying patients with men- 
ingomyelocele. This communication discusses the CT 
findings in this group of patients and correlates these 
findings with those obtained from other radiographic 
procedures, in particular ventriculography and plain film 
radiography. 


Subjects and Methods 


The 75 CT scans in 47 patients with a clinical diagnosis of 
meningomyelocele were evaluated. The patients ranged in age 
from 6 days to 15 years at the time of the initial scans. There 
were 25 male and 22 female patients. All were referred from 
Children's National Medical Center of Washington, D.C. Scans 
were made on an EMI Mark | CT scanner with a 160 x 160 
matrix. The patients were positioned with the head at 0°-20° 
with reference to the anthropologic baseline. In general, pa- 
tients younger than 5 years were scanned at 0^-10^, whereas 
older children were scanned at 10°-20°. All patients were 
scanned without injection of contrast material. In one instance, 
a follow-up scan was obtained with contrast enhancement (100 
ml 30% Hypaque). Medical records were reviewed for each 
patient. Previously obtained radiographs were also reviewed 
when available. In 43 of the 47 patients, ventriculography had 
been performed prior to the initial CT, and in one instance, a 
ventriculogram was obtained several months after the initial CT. 
Of these ventriculograms, 27 were available for review. They 
were evaluated independently without reference to the CT scan, 
and then the findings of the two methods were correlated (table 
1). Twenty-five normal CT scans in children from 3 months to 5 
years of age were reviewed and used as a control. 
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Results 
Position of Fourth Ventricle 


Chian !| malformation is always associated with men- 
inc omyslocele [1-7]. The ventriculographic aallmark of 
this disorder is elongation and caudal displacement of 
the four:h ventricle [4-8]. Ventriculograms were available 
for review in 25 of the 40 patients who hed CT scans 
ad2quate for evaluation of the position of the fourth 
ventrici2. In each case the ventriculograms were felt to 
be consistent with a diagnosis of Chiari II malformation. 
In 22 of these cases, the caudally placed fourth ventricle 
was not directly visualized and the diagnosis was based 
on the clinical picture and in some instances the char- 
aceristiic deformities in the configuration of the third 
and lateral ventricles [8]. 

On CT, the level of normal fourth ventricu ar visualiza- 
tio? varies and depends on scanning angle. At all routine 
angles (C^-20^), however, the fourth ventricle is visual- 
ized at or above the level of the superior third of the 
pe rous bones (fig. 1). This was confirmed dy study of 
the 25 normal CT scans. Therefore, if adequete scans are 
ob-ained from the midpetrous region upward, the fourth 
vemtrici2 should be visualized. Nonvisualization under 
these circumstances must be due to eithe~ abnormal 
position or obliteration by mass. 

CT scans in 24 of the 25 meningomyelocele patients 
with ventriculographic correlation showed evidence of 
an abncrmal fourth ventricle. In 17 cases, the ventricle 
was not visualized due to abnormal positior and small 
size (fic. 2). In seven cases, scans obtained low in the 
posterior fossa at the level of the inferior p=trous bone 
directly visualized a small, caudally placed fourth ventri- 
cle (fig. 3). In one patient with ventriculographic evi- 
dence cf Chiari Il malformation (direct visualization of a 
caudallv placed fourth ventricle), an elonga'ed but not 
caudally placed fourth ventricle was noted. 


TABLE 1 
CT Evaluation of Fourth Ventricle 














With Without Total 
Ventri- Ventri- (N = 40) 
culographic culograpa c 
Correlation Correlation 
No. % 
(N = 25) (N = 15) 
Noovisualized fourth ventricle 17 10 zi 07 
Caudal and small fourth ven- 
EIS coouerezavmaddiiaxan y 3 10 25 
No mal fourth ventricle ...... 1 2 3 8 
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Fig. 1. —Normal position of fourth 
ventricle in early childhood. A, 8- 
month-old infant. Scan through supe- 
rior aspect of frontal bones, superior 
aspect of petrous bone, and center of 
fourth ventricle. B, Ventriculogram in 
normal infant. Position of fourth ven- 
tricle. Lines drawn at 20° (arrowhead) 
and © (arrow) to Reid's baseline 
through tops of petrous bones. Scans 
in this series done between these an- 
gles. At either angle, scans through or 
above upper petrous bone pass 
through widest portion of fourth ven- 
tricle. 


Fig. 2. —Nonvisualization of fourth 
ventricle in meningomyelocele. A, 
Scan through center of posterior 
fossa. No evidence of fourth ventricle. 
Posterior fossa has "blank" or fea- 
tureless appearance. B, Ventriculo- 
gram demonstrates caudally placed 
fourth ventricle. Superior aspect of 
ventricle (arrow) is caudal to line 
drawn at angle and in plane of CT 
scan in A. 
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Fig. 3. —Direct visualization of caudally placed fourth ventricle. A, Scan low in posterior fossa. Small central lucency (arrow) represents caudally 
placed fourth ventricle. B, Scan at higher level. Featureless posterior fossa and no visualization of fourth ventricle in its normal position. C, 
Ventriculogram. Line drawn at level of lower scan passes through caudally placed fourth ventricle (arrow), whereas line drawn at level of upper scan 
passes above most cephalic portion of this structure (arrowhead). 
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Fig. 4. — Sentorial-cerebellar pseu- 
domass. A. Large central area of nor- 
mai to slightly increased density sur- 
rounded by zone of cerebrospinal 
fiuid density. in middle of posterior 
fossa, represents brainstem and ten- 
torial-cerebeslar pseudomass. B, Con- 
trast scan. Enhancement of tentorium 
(arrows) outlining same region seen 
as cerebrospinal fluid density on non- 
contrast scam. Low density areas lat- 
eral to enhancing leaves of tentorium 
may represent slightly dilatated sub- 
arachnoid swace medial to occipital 
lobes or may be result of partial vol- 
ume effect ef enlarged infratentorial 
subarachnoid space. Central density 
is cerebellum. Leaves of tentorium 
converge to sharp angle producing V- 
shaped corriguration. Junction of 
leaves of tertorium is more posterior 
than normal n this patient. C, Striking 
example of cerebellar-tentorial pseu- 
domass noted in another case. Heart- 
shaped mass of normal or slightly in- 
creased dens:ty well visualized. 


in the other 15 cases, all without ventriculographic 
correlation, 10 showed nonvisualization of the fourth 
ventricle and three showed visualization of a small and 
iow fourth ventricle. Two patients had entirely normal CT 
scans anc did not undergo ventriculography. A review of 
the clinicz! data revealed that these patients had menin- 
goceles rather than meningomyeloceles and there was 
no clinica evidence of Chiari || malformation. In seven 
cases motion artifacts produced scans which were not 
of diagnostic quality. 

Overall, there was nonvisualization of the fourth ven- 
tricle in-67% and visualization of a small, caudally placed 
fourth ventricle in 25% of patients. Therefore, 92% of the 
patients in this series showed evidence of abnormal 
placemen: of the fourth ventricle by CT. In contrast, in 
this series, only 12% of the ventriculograms available for 
review directly demonstrated the abnormal placement of 
this structure. 


Ventricular Size and Configuration 


At the t:me of the initial CT scan, 37 of 47 patients 
(79%) hac already been shunted for hydrocephalus; 
therefore, the ability to evaluate the degree and distribu- 
tion of hwdrocephalic changes in these patients was 
limited. In the shunted patients, the ventricles tended to 
be moderately enlarged, and on serial studies their size 
seemed tc correlate with variations in shunt function, 
rather thas with the underlying disease process. In the 
10 patients who had not been shunted prior to the initial 
scan, only three showed definite evidence of hydroceph- 
alus, generally of mild to moderate degree. 

in five cases, the ventricles were slightly enlarged, but 
showed as angular rather than rounded configuration 
and slight irregularity to the ventricular walls. The tem- 
poral horrs were not enalrged. On the basis of these 
criteria, it was felt that the findings were secondary to 
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cerebra! dysgenesis rather than hydrocephalus (see dis- 
cussion). There is no pathologic correlation in these five 
cases since these patients are still living. Both cerebral 
dysgenesis and hydrocephalus occur commonly in con- 
juaction in patients with meningomyelocele, and it is 
often difficult to evaluate the contribution o? eac factor 
to ventr cular enlargement. However, in these five cases, 
follow-up studies demonstrated a stable ventricular size 
and there was no clinical evidence of hydrocephalus. 


Tentorial-Cerebellar Pseudomass 


.n 58% of the patients, an unusual configuration was 
ncted in the posterior fossa directly behird the brain- 
stem. A thin zone of cerebrospinal fluid density sur- 
rounded a heart-shaped central area of normal or slightly 
increased density (fig. 4). In one case a contrast-en- 
hancec scan showed no enhancement of the heart- 
shaped pseudomass. However, the tentorium did en- 
hance, and was parallel to the cerebrospinal fluid density 
line. The tentorial configuration itself was abnormal. The 
lecves of the tentorium came together in a straight line 
to form a sharp angle posteriorly, producing a V-shaped 
configuration, rather than the normal U shape. n addi- 
tion, the leaves of the tentorium met more posteriorly 
than normal. Since none of the patients in this group 
had any clinical evidence of posterior fossa mass, this 
finding should be explainable as a manifes:ation of the 
underlyirg disease process. A combination of promi- 
neace cf superior cerebellar cisterns, secondary to cer- 
ebsilar hypoplasia [2, 3, 6, 7, 9] and inferior displacement 
of ‘he cerebellum, plus an abnormal configuration of the 
tertorium [5, 7, 9] offers the best explanation *or this 
finding tsee discussion). 





Configuration of Lateral Ventricles 


The occipital horns were enlarged in 42 of the 47 
patients. There was little correlation between the size of 
the occipital horn and that of the frontal and temporal 
hons. in those patients with follow-up studies, the 
occipita: horns tended to remain constant in size, while 
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Fig. 5.— Configuration of lateral ventricle. Different patients after 
ventricular shunt procedures (shunt not visible in A). Note enlargement 
of occipital horns with pointed configuration. A, Medial concavity of 
frontal horns produces characteristic “vampire bat" configuration. B, 
Agenesis of corpus callosum. 


TABLE 2 
summary of Findings in Meningomyelocele 











Finding 26 





LOCUM UE reward obs k a x eeu gt pd ea 62 
CalyaHal delecls .saosieseétera nc eR P XEANVETPOILXZ ra 4 
Rsymmoelmc skull 11... esee x rox Rabat rx La 8 
Nonvisualized or caudally displaced fourth ventricle (Chiari 
TYPO T maltormallon) .«oosssasae rrr aO R-EN Sr ra 92 
dolis D EM 85 
Anterior pointing and medical concavity of frontal horns... 50 
Enlarged occipital horns .......................eeeeeeesl 89 
Prominent interhemispheric fissure ...................... 85 
Tentorial-cerebellar pseudomass......................... 58 
Absent septum pellucidum .......................--000. 50 





the size of the frontal and temporal horns varied with the 
degree of hydrocephalus and/or shunt function. The 
configuration of the enlarged occipital horns varied, but 
in 60% of the cases it was angular rather than rounded. 
The frontal horns also varied in size. A characteristic 
anterior pointing and medial concavity of the frontal 
horns was noted in 50% of the cases (fig. 5). This 
configuration could be obscured by hydrocephalus and 
in one case was seen only after the ventricle diminished 
after shunt revision. 

A previously described ventriculographic feature of 
Chiari Il malformation is inferior pointing of the frontal 
horns [8]. This was seen in 16 of 27 (6095) of the 
ventriculograms available for review in this series, but 
there was no correlation between this ventriculographic 
finding and anterior medial pointing of the frontal horns 
as seen on CT. 


Evaluation of Septum Pellucidum 


The septum pellucidum was completely or partially 
absent in 50% of our patients (fig. 5C). There was 
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Fig. 6.—Massa intermedia. 
Large massa intermedia in pa- 
tient with meningomyelocele (ar- 
row). 





virtually 100?6 correlation between the ventriculographic 
and CT findings in this series with the exception of one 
case, in which partial absence of the septum could be 
identified only at CT. 


Intracranial Abnormalities Not Identifiable on CT 


Abnormalities in the tectum, massa intermedia, and 
anterior third ventricle are often seen at ventriculography 
(4, 5, 8] in patients with Chiari Il malformation. The 
frequency that these findings were noted in the ventric- 
ulograms available for review in this series was consist- 
ent with the literature. These abnormalities could not be 
identified with axial CT. (In one case, an unusually 
prominent massa intermedia was identified; fig. 6.) Aq- 
ueduct stenosis is commonly seen in patients with this 
disorder [4-6]. An attempt was made to determine if 
there were any findings indicative of this diagnosis on 
CT. Relative size of the fourth ventricle when compared 
with the third and lateral ventricles could not be used. 
since all patients had a small fourth ventricle secondary 
to the basic pathologic process, with or without aque- 
duct stenosis. The configuration of the third ventricle 
was carefully evaluated, but no characteristic feature 
that could accurately predict which patients would have 
ventriculographic evidence of aqueduct stenosis was 
discernible. 


Calvarial Abnormalities Associated with Chiari II 
Malformation (table 2) 


In five of eight patients scanned before age 4 months, 
marked thinning of the calvarium in multiple regions was 
identified (fig. 7). In all eight cases, the scans were 
evaluated retrospectively using bone window settings. In 
two cases with evidence of marked calvarial thinning on 
CT, skull radiographs within 2 weeks of the scan showed 
definite evidence or lacunar skull. In two cases one with 
evidence of calvarial thinning and one with normal bone 
on CT, the skull radiographs were not available for 
review. In the other four cases, two with evidence of 
calvarial thinning and two with normal CT, skull radio- 
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Fig. 7.—Lacunar skull. Sev- 
eral areas of thinning of calvaria 
in patient with meningomyelo- 
cele (arrows). 





graphs were obtained, but two or more months before 
CT. 

Patients with this disorder often have a small posterior 
fossa witn flattening of the calvarium posterior to the 
foramen magnum [10]. The torcula is usually just above 
the foramen magnum [10]. This abnormality in configu- 
ration of the posterior fossa could not be consistently 
identified at CT. Changes in angulation of the head 
dramatically changed configuration of the posterior 
fossa on CT. and there was no correlation between 
apparent size of posterior fossa on CT and plain films in 
this series. Therefore, a small posterior fossa on CT is 
not beliewed to be a reliable sign of this disorder. 

In two patients a large frontal bony defec! was identi- 
fied. both on CT and plain radiographs. In one a large 
frontal meningocele was identified on CT and ventricu- 
lography. In four patients there was marked asymmetry 
of the skull, seen on both CT and plain radiographs. 


Discussion 


The association between meningomyeloceles and in- 
tracrania’ abnormalities, particularly Chiari type II mal- 
formatior is well known [1-7]. The etiology for this 
virtually constant association has been end remains 
controve:sial. Most recent theories view the abnormali- 
ties as warious manifestations of a single congenital 
defect [2 3, 6, 7]. The exact nature of this underlying 
abnormality is not fully understood, and a ful discussion 
is beyonc the limits of this presentation. 

Evaluation of the position of the fourth ventricle 
proved to be a reliable method for establishing the 
diagnosis of Chiari Il malformation (figs. 2 and 3). In only 
three cases was the fourth ventricle deemed to be normal 
in position. In two of these, reevaluation of clinical data 
and other tests indicated that the patient did not have 
Chiari || malformation; thus CT was instrumental in 
establish. ng the correct diagnosis. In most cases, of 
course, the diagnosis was not in doubt, since the pres- 
ence of meningomyelocele virtually infers tne presence 
of Chiari Il malformation. As a method of confirmation, 
however. CT offers significant advantages over ventricu- 
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lography. The first and most important advantace is the 
ncninvasive nature of CT as compared with ventriculog- 
raphy with its attendant morbidity. Second, CT offers a 
method ‘or directly establishing that the fourth ventricle 
is no’ ia its normal position (92%), whereas ventriculog- 
raphy on the patients in this series directly demonstrated 
the fourth ventricle in only 12% of cases. 

The reasons for the low percentage of fourth ventricle 
visualization on ventriculograms in this series are com- 
plax. Tae ventriculograms were performed cver e several 
year period at another institution, and thersfore techni- 
cel adequacy cannot be evaluated. It is possible that 
many of the 18 ventriculograms not available for review 
were removed from the radiology file room precisely 
because they did demonstrate the major diagnostic fea- 
tures of this disorder. Of course, some of these patients 
did have aqueduct stenosis, accounting for the nonvi- 
sualization of the fourth ventricle. Pheumcencephalog- 
raphy was not performed, since information from ven- 
tricu ography plus clinical data was felt to be sufficient 
to make the correct diagnosis and determire the degree 
of hydrocephalus. 

In 57% of patients, the fourth ventricle was not visual- 
ized or CT. This is due to inability of the scanner used in 
this study to obtain adequate scans in the caudal poste- 
rior fossa. CT scanners which do not require the use of a 
water bag allow better visualization of anatomy in the 
regicn of the craniovertebral junction; use of such scan- 
ners sFould allow direct demonstration of the abnormally 
pesitioned fourth ventricle in more cases. 

Men of these patients were initially seen prior to the 
acvent of CT, and already had ventricular shunts inserted 
befo-e their first scan. Since CT is demonstrated to be a 
sefe and accurate tool for the measurement of ventricu- 
la- size [11, 12], this method has been and will continue 
to be used to determine the degree of hydrocephalus in 
these patients, and in planning appropr ate therapy. 
Beceuse of its noninvasive nature, routine follow-up 
examinations to judge ventricular size anc shunt func- 
tion can be easily obtained. 

Hcwever. difficulties do arise in determining the rela- 
tive coatributions of cerebral dysgenesis and hycroceph- 
alus tc. ncreased ventricular size. On the basis of our 
study and in our experience in dealing with other pa- 
tients with both dysgenesis and hydrocepha us, our 
cl nical impression is that hydrocephalus produces en- 
largement of the temporal horns and a smooth rounded 
generelized enlargement of the lateral ventricles. In 
those patients with small temporal horns, a pointed 
conf guration to the lateral ventricle and irregularities in 
the ventricular wall (heterotopic transmigration of grey 
matter?) [13, 14], a diagnosis of cerebral dysgenesis is 
more likely. However, pathologic correlation is not avail- 
able on patients in this series. 

Perhaps the most striking finding in this study was the 
unusual configuration of the posterior fosse seen in 58% 
of patents (fig. 4). This finding, which we call the 
tentcrial-cerebellar pseudomass, is the produc: of two 
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abnormalities seen in patients with this disorder. The 
cerebellum is hypoplastic and placed low in the posterior 
fossa; thus the cisterns surrounding the cerebellum are 
more prominent than usual [2, 3, 6, 7, 9]. If a CT scan is 
obtained through these cisterns. they may be clearly 
visualized. This allows visualization of a centrally placed 
cerebellum and a peripherally placed supratentorial 
brain. The configuration of the cisterns depends on the 
configuration of the cerebellum and the tentorium, 
which is itself abnormal in patients with Chiari Il malfor- 
mation [5, 6, 9]. It attaches to the torcula which is low in 
the posterior fossa just above the foramen magnum [10]. 
Because of this low attachment. the slope of the tento- 
rium in the midline is steeper than normal [5, 9]. There- 
fore, more cerebellum is shown on a given slice than is 
normally seen, and it is clearly outlined by the enlarged 
cisterns surrounding it. Thus the pseudomass configu- 
ration. The significance of this finding is twofold. First, it 
should not be mistaken for a true mass in patients with 
meningomyelocele. Second, it may be a specific finding 
of Chiari Il malformation. 

Evaluation of the lateral ventricles is somewhat limited 
because many of the patients had already been shunted 
prior to the initial scan, but several trends do appear. 
Evaluation of the size and configuration of the occipital 
horns could not be used to judge the degree of hydro- 
cephalus or shunt function. The occipital horns were 
enlarged in virtually all patients; this probably represents 
either primary brain dysgenesis or changes secondary to 
shunting (fig. 5). 

In contrast, the size of the temporal horns proved to 
be an extremely reliable method of evaluating the degree 
of hydrocephalus and, therefore, often shunt function. 
Although the frontal horns also tended to vary in size 
with the degree of obstruction and shunt function. the 
size of the temporal horns was a more reliable monitor 
of this in our experience. However, evaluation of the 
frontal horns did show a rather characteristic configura- 
tion in 50% of the cases (fig. 5) consisting of anterior 
pointing and medial concavity. When the frontal horns 
had this configuration and the occipital horns were also 
enlarged, the lateral ventricles took on a rather striking 
and characteristic "vampire bat" configuration on CT 
(fig. 5). This characteristic appearance of the frontal 
horns was obscured by ventricular dilatation. only to be 
demonstrated when the frontal horns diminished after 
decompression. 

There was no correlation between the abnormal con- 
figuration of frontal horns as visualized at CT and a 
characteristic inferior pointing of the frontal horns as 
visualized in 6096 of the patients with ventriculography 
in this series [8]. These two abnormalities undoubtedly 
represent separate manifestations of the underlying dys- 
genetic process present in these patients. Axial projec- 
tions were not routinely obtained during ventriculograms 
and, therefore, the fact that this finding has not been 
previously reported is not surprising. Use of either direct 
coronal scanning or coronal reconstruction might clearly 
document the presence of inferior pointing on CT, but 
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we have no direct experience with these techniques. 

Ventriculography often demonstrates abnormalities in 
the tectum, massa intermedia, and anterior third ventri- 
cle [4-6, 8]. Aqueduct stenosis is also commonly seen in 
patients with Chiari II malformation. These abnormalities 
were noted at ventriculography in the patients in this 
series, but could not be documented by axial CT. Once 
again, use of either direct or reconstructed coronal 
images and reconstructed sagittal images might allow 
for direct identification of these various abnormalities. In 
particular, it may be possible in the future to directly 
diagnose aqueduct stenosis using sagittal reconstruc- 
tions. However, the value of these additional views is 
problematic. We feel that the correct diagnosis can be 
made with a high degree of confidence using routine 
axial CT, and better delineation of the diffuse abnormal- 
ities in these patients will probably not affect the thera- 
peutic regimen which is basically aimed at controlling 
hydrocephalus. 

Changes in the calvarium are common in patients with 
Chiari || malformation and meningomyelocele [4-6, 10]. 
Virtually all patients are born with lacunar skull [6, 10], 
but this finding generally disappears by age 3-4 months. 
In five of eight patients scanned before age 4 months, 
there was marked thinning of the calvarium in several 
areas, a finding consistent with lacunar skull noted on 
skull radiographs obtained within 2 weeks of CT. In two 
of three patients who did not show evidence of lacunar 
skull on CT, with either routine or bone window tech- 
nique, skull radiographs did demonstrate evidence of 
lacunar skull. However, these radiographs were obtained 
2-3 months before CT; therefore, it is impossible to 
determine whether plain film changes were still present 
at the time CT was performed. 

Large bony defects were also present in two patients. 
CT not only demonstrated these bony defects, but in one 
case showed evidence of an anterior meningocele con- 
firmed at ventriculography. The posterior fossa has an 
abnormal configuration in patients with Chiari Il malfor- 
mation. It is smaller than normal, with the torcula close 
to the foramen magnum, and the region just posterior to 
the inion shows flattening and concavity. The configura- 
tion of the posterior fossa in these patients varied at CT 
and depended on head position and scanning angle. 
Thus, posterior fossa configuration cannot be used as a 
reliable sign of Chiari II malformation. 
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Intraventricular Hemorrhage and Hydrocephalus in Premature 
Newborns: A Prospective Study with CT 


JEROME BURSTEIN,' LU-ANN PAPILE.* AND ROCHELLE BURSTEIN? 


In a prospective study, 100 premature infants were studied 
with computed tomography (CT) brain scans within the first 
week of life. In 44 of these, hemorrhages originated from the 
subependymal germinal matrix, and ranged in severity from 
isolated germinal matrix hemorrhages to blood-filled, dilated 
ventricles with extension of hemorrhage into the brain paren- 
chyma. A system of grading the severity of hemorrhage was 
developed. Grades | and II hemorrhages resolved sponta- 
neously ard grades Ill and IV were associated with progres- 
sive hydrocephalus. Asymptomatic hemorrhages that would 
not have been diagnosed on clinical grounds were detected 
by CT. This study offers a clearer understanding of the true 
incidence and natural history of cerebroventricular hemor- 
rhage and associated hydrocephalus in premature neonates 
and may Clarify etiologic factors and identify children at risk 
for subsequent neurologic abnormalities. 


Spontaneous hemorrhage into the cerebral ventricles is 
a phenomenon that occurs in premature neonates [1, 2]. 
It originates in the subependymal germinal matrix within 
the first 4days of life [3, 4]. This study evolved from the 
observaticn that several premature neonates thought to 
have survived an intraventricular hemorrhage developed 
clinical hvdrocephalus at 3-4 weeks of age. A second 
group of premature neonates who also developed hydro- 
cephalus at 3-4 weeks old had no clinically apparent 
hemorrhage. This suggested that intraventricular hem- 
orrhage might be clinically occult and still produce 
significan: sequelae. In order to test this hypothesis, to 
determine the true incidence of intraventricular hemor- 
rhage, and to study the relation between neonatal intra- 
ventricular hemorrhage and hydrocephalus, a prospec- 
tive study using computed tomography (CT) brain scans 
of an at-risk population was performed. It is an extension 
of previous work in which we cemonstrated that CT can 
be used to accurately diagnose germinal matrix hemor- 
rhage and intraventricular hemorrhage in the living new- 
born [5]. 


Subjects and Methods 


Computed tomography brain scans were performed before 
the seventh day of life on 100 consecutive premature neonates 
of birthweight less than 1,500 g admitted to the University of 
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New Mexico Newborn Intensive Care Unit. Living infants were 
studied at 4-7 days of age. If the infant died before day 4, a 
postmorten CT scan was performed before brain "ixation. None 
of the infants studied had congenital hydrocephalus at birth. 
The time cf the initial scan was based on previous studies [3, 4] 
thet indicated the majority of intraventricular hemorrhages in 
premature newborns occur before the fourth dey of life. The 
infants were transported to the scanning suite in a transport 
iso ette. heart rate was monitored, heat lamps were used to 
prevent hyoothermia, and a neonatologist was always in attend- 
ance. The scanner gantry was modified as previously described 
[5]. 

Serial CT scans were subsequently obtained on all surviving 
infants in whom the initial scan demonstrated a hemorrhage. 
Weskly scans were done until the hemorrhage was completely 
resolved and ventricular size was stable. There were no compli- 
cat ons during transportation or scanning. 


Results 


Of the 100 neonates, 56 showed no evide^ce of hem- 
orrhage on CT scan (table 1). Of these 56 infants, 13 
died, most often of idiopathic respiratory cistress syn- 
drcme or its complications. None of the 13 had evidence 
of hemo rhage or hydrocephalus at autopsy. The 43 
remaining infants in this group survived ard, although 
fol ow-up scans were not obtained, none of these infants 
had developed clinical hydrocephalus at 1-year follow- 
up. 

Some degree of cerebroventricular hemorrhage was 
seen on CT scans in 44 of the 100 neonates. The mildest 
form (grade 1) was an isolated hemorrhage into one or 
both of tne germinal matrices (fig. 1). Rupture of the 
germinal matrix hemorrhage into the ventricles was 
associated with either normal sized ventriclss (grade II, 
fig 2) or ventricular dilatation (grade Ill, fig. 3). The most 
extensive hemorrhages (grade IV, fig. 4) consisted of 
dilated 5Ebbod-filled ventricles with extension of the ger- 
minal macrix hemorrhage into the adjacent brain oaren- 
chvma. 

Week y CT scans were performed on everv infant with 
any gred2 of hemorrhage. Of the 44 neonates with 
hemorrhage, 22 survived at least 28 days, the length of 
time de'ined as the neonatal period. Serial scans were 
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TABLE 1 


Cerebroventricular Hemorrhage, Neonatal Deaths, and 
Progressive Ventricular Dilatation in Premature Infants 











Survivors 

















Initial Findings Hydroceph- No Hydro- Deaths Total 
alus cephalus 
Cerebroventricular hem- 
orrhage: 
GUB LI ossi 0 7 3 10 
Grade d 45 baw crete Kor 0 6 4 10 
Grade || a es tds 5 1 8 14 
Grade Lou eva cis 3 0 7 10 
Subtotal.......... 8 14 29 44 
No cerebroventricular 
hemorrhage ... ee 43 13 56 
Ween. poe ECL reds 8 57 35 100 


Note — Grade of hemorrhage was assigned at initial CT scan. Grade |: isolated 
germinal matrix hemorrhage; grade Il: intraventricular extension of hemorrhage with 
normal ventricular size; grade III: intraventricular hemorrhage with dilated ventricles: 
grade IV: grade Ill plus extension of germinal matrix hemorrhage into adjacent brain 
parenchyma. Survival period is first 28 days after birth. 


Fig. 1.—Grade 1 hemorrhage 
in 5-day-old, 28-week-gestation, 
1021 g infant. Ovoid collection 
of blood on right side adjacent 
to third ventricle and frontal 
horn of lateral ventricle corre- 
sponds to location of largest 
concentration of germinal matrix 
tissue at junction of head of cau- 
date nucleus and thalamus. Sec- 
tions more cephalad and caudad 
did not show any hemorrhage. 








Fig. 2. — Grade Il hemorrhage in 4-day-old, 30-week-gestation, 1,200 g 
infant. A, At level of germinal matrices and occipital horns of lateral 
ventricle. B, 8 mm higher. Bilateral germinal matrix hemorrhages larger 
at left than right. Hemorrhage extended into part of germinal matrix 
tissue adjacent to body of left lateral ventricle (B) and ventricles, settling 
into the occipital horns of the lateral ventricles. Normal ventricular size. 
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Fig. 3.— Grade lll hemorrhage, 2-day-old, 32-week-gestation, 1,191 g 
infant (postmortem). Hemorrhage in germinal matrix at junction of head 
of caudate nucleus and thalamus, in third ventricle, in somewhat dilated 
occipital horns of lateral ventricles (A), and in germinal matrix tissue 
adjacent to bodies of lateral ventricles (B). 





Fig. 4.—Grade IV hemorrhage, 5-day-old, 30-week-gestation, 936 g 
infant. A, Bilateral germinal matrix hemorrhage, larger on left than right, 
has broken into dilated ventricles. B, Left-side germinal matrix hemor- 
rhage extends into left cerebral hemisphere almost to the cortex, exerting 
mass efect with shift of interhemispheric fissure from left to right. 
Reason for increased absorption coefficients interhemispheric fissure 
unclear. Several infants with this finding studied at autopsy had no 
evidence of subarachnoid hemorrhage. 


continued in the subgroup of surviving infants with 
hemorrhage until the hemorrhages were resorbed and 
ventricular size stabilized. 

None of the 13 infants with grade | or Il hemorrhages 
who survived the neonatal period developed either CT or 
clinica hydrocephalus. One infant had an isolated ger- 
minal matrix hemorrhage without rupture into the ventri- 
cles or extension into the brain parenchyma (grade |). 
Serial scans showed resorption of the fresh blood with 
the final scan appearing normal. The child died at 28 
days of age of a perforated duodenum. At autospy, there 
was a thick-walled cystic lesion at the site of the germinal 
matrix hemorrhage (fig. 5). Therefore, even though a 
grade | or grade Ill hemorrhage was not associated with 
the development of hydrocephalus, structural damage to 
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the brain did occur in at least one case as a direct result 
of an isolated germinal matrix hemorrhage. 

Weekly serial CT brain scans of the nine surviving 
infants with a grade Ill or grade IV hemorrhage demon- 
strated progressive ventricular dilatation (fig. 6) in eight 
(89%). Developing hydrocephalus was evident on CT 
scans before the development of an abnormal increase 
in head circumference. Early detection of ventricular 
dilatation by CT allowed early institution of appropriate 
therapy. In the three surviving irfants in whom the initial 
germinal matrix hemorrhage extended into the brain 
parenchyma (grade IV), serial scans showed residual 
areas of paraventricular porencephaly, often of consid- 
erable size (fig. 7). 





1 cm 
Laas 8 





Fig. 5.—Grade | hemorrhage with residual paraventricular cyst in 5- 
day-old, 28-week-gestation, 721 g infant. A, Initial study at 5 days of age. 
Isolated right-side germinal matrix hemorrhage with no rupture into 
ventricles or extension into brain parenchyma. Follow-up sections were 
normal with no evidence of hydrocephalus or paraventricular cystic 
lesions. The child died of age 28 days of perforated duodenum. B, 
Autopsy section of the brain. Thick-walled cystic lesion at site of previous 
germinal matrix hemorrhage. 
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Discussion 


Cerebroventricular hemorrhage originates in the ger- 
minal matrix [2]. a structure located beneatt the epen- 
dymal lining of the ventricles and largest in the groove 
between the head of the caudate nucleus and the thala- 
mus. It is a highly vascular structure with little supporting 
tissue. It is a source of neuroblasts which migrate periph- 
eraly during development of the fetal brain. The ger- 
miral matrix is largest at 24-32 weeks gestation and then 
involutes so that it is much smaller in full tzrm infants 
than prematures [6]. 

Our study demonstrated a broad spectrum cf germinal 
matrix-related hemorrhage in the premature neonate, 
ranging from isolated germinal matrix hemorrhage to 
massive intraventricular hemorrhage with extension into 
the brain parenchyma. Cerebroventricular hemorrhage 
has been found at autopsy in 55%- 75% of oremature 
newborns who died from any cause [2, 4, 7]. The CT 
diacnosis of cerebroventricular hemorrhage in 22 of the 
35 (53%) deaths in our series agrees with these figures. 
However, there has been no way to determine whether 
or not the rate found at autopsy could be extrapolated to 
the 2ntire at-risk population. We found an incidence of 
44% in all premature infants (Survivors and no7survivors) 
weighing less than 1500 g studied by CT on one occasion 
between the fourth and seventh day of life. 

Ot the 44 infants with cerebroventricular hemorrhage, 
22 survived the neonatal period. Before the advent of CT, 
sucF hemorrhage was diagnosed at autopsy or by the 
sudcen development of hypotonia, hypotension, falling 
hematocrit, bulging fontaneles, acidosis, and seizures. 
We compared the accuracy of the clinical disgnosis of 
cereorovertricular hemorrhage in survivors to the CT 
diagnosis. Of the 22 infants who had CT-proven hemor- 
rhages anc survived the neonatal period, the diagnosis 
was not suspected clinically in 15 (68%). Therefore. 
since 15 of the 65 survivors of the neonatal period had 
sustained a clinically silent hemorrhage, there was a one 





Fig. 6.— Hydrocephalus after grade Ill hemorrhage in 6-day-old, 30-week-gestatior, 1,191 g infant. A and B, At 6 days of age. Grade lll hemorrhage, 
greater on left than on right, and extravasation of blood into ventricles, which are only mildly dilated. C and D, At 13 days of age. Dilatation of lateral 
ventricles and third ventricle, with small amount of blood settled in most dependent portions of occipital horns of lateral ventricles. 
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Fig. 7.— Grade IV hemorrhage with residual paraventricular porencephaly in 6-day-old, 28-week-gestation, 1,021 g infant. A and B, At 6 days of age. 
Grade IV hemorrhage with rupture into ventricles, dilated blood-filled ventricles, and extension of hemorrhage into left cerebral hemisphere. C and D, 
At 3 months of age. Slight dilatation of ventricular structures, but area of paraventricular porencephaly in left cerebral hemisphere at site of initial 
cerebral extension of left-side germinal matrix hemorrhage. 


in four chance that a premature infant discharged from 
the Newborn Intensive Care Unit had experienced a 
clinically silent cerebroventricular hemorrhage. 

The etiology of this hemorrhage is unknown. If it is 
due only to the fragility of the angioarchitecture of the 
germinal matrix [8], increasing the case findings with 
prospective CT studies will add little to the understand- 
ing of the disease process. However, since not all pre- 
mature neonates have cerebroventricular hemorrhage, 
there must be other causative factors. These may include 
perinatal events such as asphyxia, method of delivery, 
development of idiopathic respiratory distress syndrome, 
and use of intravenous bicarbonate therapy [9]. Unfortu- 
nately, there are limitations to the use of the previously 
available autopsy data in evaluating these relationships 
[10], since cerebroventricular hemorrhage is survivable 
and often clinically occult. By identifying the hemor- 
rhage in the entire population at risk, it should be 
possible to make a more accurate analysis of risk factors. 

Hydrocephalus may develop after intraventricular 
hemorrhage as a result of inflammatory ependymitis, 
obstruction of the aqueduct or fourth ventricles by clot, 
or basilar arachnoiditis. Previous studies. [11-14] re- 
ported the development of hydrocephalus in premature 
infants surviving intraventricular hemorrhage. However, 
diagnosis of such hemorrhage was made on clinical 
grounds without the use of CT. In this study, there were 
15 surviving infants who had CT-documented intraven- 
tricular hemorrhage (grades II-IlV). Eight (53%) of this 
group developed hydrocephalus, but seven did not. It 
seems that intraventricular hemorrhage is etiologic for 
hydrocephalus since there were no cases of hydroceph- 
alus that were not associated with it. However, it is 
unclear why some premature newborns with intraventric- 
ular hemorrhage develop hydrocephalus and others do 
not. But since over one-half of the surviving infants with 


intraventricular hemorrhage develop hydrocephalus, we 
feel that once intraventricular hemorrhage has been 
documented with CT, serial scans should be performed 
until ventricular size has stabilized or until treatment is 
considered necessary. Serial scans were often useful in 
detecting the development of hydrocephalus before the 
onset of rapid head growth. This confirms previous 
reports [12, 15] that there is a lag between increasing 
ventricular size and increasing head circumference. 
Accurate case findings with prospective CT scans have 
implications beyond the better understanding of inci- 
dence and etiology. Children born prematurely have a 
higher incidence of neurologic abnormalities than those 
born at term [16-18]. We have now identified a popula- 
tion of infants with clinically silent cerebral hemorrhages 
in the neonatal period. A long-term neurologic and 
psychometric follow-up of this group, using infants with- 
out hemorrhage as controls, has been instituted, which 
may help explain the higher rate of neurologic disability. 
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Preliminary Report of the M. D. Anderson Hospital/Texas A & M Variable 
Energy Cyclotron Fast-Neutrcn Therapy Pilot Study 


LESTER J. PETERS.’ DAVID H. HUSSEY,’ GILBERT H. FLETCHER,' PAUL A. BAUMANN? AND MARVIN H. OLSON? 


The records of 248 patients treated with fast neutrons and 
of 102 comparable but nonrandomized control patients treated 
conventionally with photons, surgery, or combined surgery 
and photon irradiation were reviewed. Fast neutron therapy 
included treatment with neutrons alone, a neutron boost after 
photon therapy, or a schedule of alternating neutron and 
photon treatments (mixed beam). The results with mixed beam 
irradiation were superior to those obtained with the other 
neutron therapy techniques, and compared favorably with the 
results of standard treatment methods. However, the lack of a 
conclusive advantage for neutron therapy in this pilot study 
illustrates the need for on-going randomized clinical trials. 


Between October 1972 and July 1976, The University of 
Texas System Cancer Certer, M. D. Anderson Hospital 
and Tumor Institute carried out a pilot study of fast 
neutron therapy using the Texas A & M variable energy 
cyclotron. Since January 1977, a randomized clinical 
trial of neutron therapy has been underway. The cyclo- 
tron was not available for clinical use during two periods: 
between July and December 1975 and between July and 
December 1976. During these times, patients who were 
candidates for the neutron therapy pilot study were 
registered in a "control group" and treated with surgery, 
photon therapy, or combined surgery and photon ther- 
apy. 

This paper compares the preliminary results of the 
neutron therapy pilot study with those of the control 
group. The results obtained with the different fractiona- 
tion schedules used in the neutron therapy pilot study 
are also discussed. 


Materials and Methods 
Energy and Dosage Conventions 


The neutron beam energies quoted in this paper refer to the 
energies of the incident deuterons. The mean neutron energy is 
about 42% of this value. Initially, a neutron beam produced by 
bombarding beryllium with 16 MeV deuterons (16 MeV, .,.) was 
used, since there was clinical experience with this energy at 
Hammersmith Hospital. A 50 MeV, ,,. neutron beam has been 
used since March 1973. This beam has skin sparing and depth 
dose properties similar to 4 MeV photons. 

Physical doses were determined by measurements with a 
tissue-equivalent ionization chamber immersed in tissue-equiv- 
alent liquid. They are expressed in rads including both the 
neutron and gamma components (rad, ;,). 

Equivalent doses (rad...) were calculated by multiplying the 
physical dose delivered with neutrons by a factor of 3.1 and 
adding this to the dose delive-ed with photons. The equivalence 
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factor of 3.1 was determined clinically by comparing the late 
effects cbtained with neutrons delivered twice weeky with 
those of Co delivered five times weekly. The complication rate 
seer with 2,080 rad, ,/13 fractions/6'/2 weeks with 50 MeVa—se 
neutrons is similar to that seen with a dose of 6 500 rads/32 
fracions/6'/» weeks with ®°Co [1]. Radiobiology studies of 
rhesus monkey oral mucosa (J. H. Jardine, personal communi- 
cation, #877) and pig skin [2] have shown that the dose-re- 
sponse curves for late effects with neutrons are indepenzent of 
weexly fractionation. 


Clin:cal Material 


The following tumor sites have been selected for analysis: (1) 
carcinoma of the head and neck, (2) gynecologic cancer, (3) 
squamous carcinoma of the esophagus, (4) adenocarcinoma of 
the breast, and (5) adenocarcinoma of the prostate. The enalysis 
includes 248 patients treated in the neutron therapy pilct study 
and 102 patients in the control group. These are no: randomized 
controls. but they do represent patients who would have been 
treated with neutrons had the facility been available for clinical 
use The clinical material is compared by site and stage n table 
1. F fteen patients in the neutron therapy group and six in the 
con rol eroup who did not complete the planned course of 
treatment have been excluded from analysis. 


Neutron Therapy Group Treatment 


The standard photon treatment policies at M. D. Anderson 
Hosoital were adapted for neutron therapy. The sarre total 
equ'valest dose and overall treatment time as wculd be used 
with phcton irradiation were used (table 2). For most tumor 
sites, the aim was to deliver 6,000 rad., in 6 weeks for moder- 
ately advanced tumors and 7,000 rad., in 7 weeks for massive 
tumors. 

The number of fractions was determined by the availaoility of 
the cyclotron. The following fractionation schedules wer»? used: 
(1) meutrons only, twice weekly; (2) neutrons only. four times 
weexly; (3) neutron boost after photon irradiat on; and (4) 
combined neutrons and photons (mixed beam). 

Neutrcns only, twice weekly. This fractionation schedule was 
used in tae initial phase of the study because the cyclotron was 
avai able for neutron therapy only twice weekly. The initial 
doses were based on pretherapeutic determinations of relative 
biologic effectiveness. The doses were subsequertly modified 
on tne basis of clinical observations [1]. For most tumcr sites, 
the doses delivered with neutrons only, twice weskly, ranged 
from 1,920 rad,, in 6 weeks to 2,560 rad,, in 7 weeks (5,950 
rad... /6 weeks to 7,900 rad. /7 weeks) (table 2). 

Neutrcns only, four times weekly. Between January and July 
1976, the cyclotron was available for neutron radictherasy four 
times weekly. During this period, patients with superficial and 
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TABLE 1 
Clinical Material and Stage by Treatment Group 





























Cancer Neutron Control 
Site and Stage Group* Groupt 
Head and neck: 
T3NO-2 or T1-2N2 ................ 29 21 
T4NO-3 or TO-3N3 ................ 83 25 
Joc > Ch: eae 4 NEN 3 
SUBIOIBI o oor r ea even .116 49 
Gynecologic: i 
Lalo SRO IB. Le oov cack vodest exui 3 2 
ee A OEE N OE 21 9 
IM E EOR 25 6 
IRON aidia TT TRE 4 1 
Miscellaneous .................... i 1 
cUe e re 70 19 
Esophageal: 
S ON OM ia aek 2 4 
LA Ong. E ES 9 4 
DSODR CEE EEEE 7 A 4 
SUDO ciae cred ziehe Y wn du ta 18 . E 
Breast: 
Primary = 7'/2 cm and axillary nodes 
Elo sa r ar iA 5 6 
Primary >7'/2 cm; or axillary nodes 
SOIN ET EEEE TEE EE E irs 21 D 
SUDIDIM Li Lei 4 ae Shee preces 20 | 15 
Prostate: id: M 
OW NBG oeosstese exon se RUPES) 0 1 
Fixed to one pelvic wall ........... 8 3 
Fixed to two pelvic walls .......... 10 3 
The | es O 18 | |. 7 
TEMEBI E pond d ora 248 102 





* Exclusions: 12 patients who did not complete the planned course of treatment 
because of advancing local disease (three), deteriorating general condition (three), 
death (two), or distant metastasis (four); and three patients treated palliatively with 
abbreviated fractionation schedules. 

f Exclusions: three patients who did not complete the planned course of treat- 
ment because of advancing local disease (two) or deteriorating general condition; 
and three patients treated palliatively with abbreviated fractionation schedules. 


intermediately located tumors were treated with four-times- 
weekly fractionation. Fractions of 80 rad,, were delivered four 
times weekly to a total dose of 1,920 rad,, in 6 weeks to 2,240 
radny in 7 weeks (5,950 rad.,/6 weeks to 6,950 rad.,/7 weeks 
(table 2). 

Neutron boost. The majority of patients treated with a neutron 
boost were initially selected for treatment with photons, but 
were referred for completion of treatment with neutrons be- 
cause of persistent or progressive disease. These patients 
received 4,000-5,000 rad in 4-5 weeks with photons, followed 
by a neutron boost to the residual bulky disease (table 2). The 
neutron boost dose ranged from 640 rad,, in 2 weeks to 960 
radny in 3 weeks (2,000 rad..,/2 weeks to 3,000 rad. /3 weeks). 
beam schedule was adopted in September 1974 because twice- 
weekly fractionation with neutrons resulted in a relatively high 
local failure rate and a significant number of complications. The 
aim was to take advantage of five-times-weekly fractionation, 
but keep the same overall equivalent dose. Mixed beam treat- 
ments were given twice weekly with neutrons and three times 
weekly with photons. The neutron fraction size was 65 
rad,,.This is equivalent to 200 rad with photons, assuming a 
relative biologic effectiveness of 3.1. For most sites, the equiv- 
alent doses ranged from 6,000 rad., in 6 weeks to 7,000 rad., in 
7 weeks (table 2). 


Control Group Treatment 


The patients in the control group were treated with a variety 
of treatment methods depending on the tumor site and clinical 
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presentation (table 3). About one half the patients with head 
and neck tumors and most of those with esophageal carcinomas 
were treated with combined surgery and radiotherapy. All of the 
patients with gynecologic or prostate tumors were treated with 
radiation therapy alone. Ultrafractionation techniques (twice- 
daily irradiation) were used for a significant number of head and 
neck and breast cancer patients. 


Results 


The data were analyzed in August 1977. The follow-up 
period for the control group is shorter than that for the 
neutron-irradiated group. The interval from the start of 
radiation therapy to the date of analysis ranged from 14 
to 58 months (mean, 35.1) for the neutron therapy group 
and from 8 to 25 months (mean, 17.0) for the control 
group. 

Disease-free and survival intervals were computed 
from the first day of treatment. Patients were scored as 
having their tumor locally controlled if they were alive 
with no evidence of disease at the time of analysis, or if 
they died of distant metastasis or intercurrent disease 
with no clinical evidence of local cancer. Patients lost to 
follow-up were considered to have died of local cancer 
Complications (e.g., mucosal ulceration or fistulae) de- 
veloping in the area of residual or recurrent disease were 
attributed to persistent cancer and were not scored as 
complications of treatment. 


Head and Neck Cancer 


The clinical group with head and neck cancer included 
116 patients in the neutron therapy group and 49 in the 
control group. The patients treated with neutrons had 
slightly more advanced tumors than those treated in the 
control group (table 1). This is because only massive 
tumors were treated during the first 18 months of the 
neutron pilot study when dosage schedules were poorly 
understood. The extent of disease treated with neutrons 
only, four times weekly, or the mixed beam was similar 
to that treated with conventional treatment methods in 
the control group. 

The results for the control group are slightly better 
than the overall results of the neutron therapy pilot 
study, but the control group patients had slightly less 
advanced disease and have been followed for a shorter 
period. The overall local control rate for the neutron 
therapy group was 47.496 (55 of 116) and 13.896 (16 of 
116) developed major complications (table 4). At the time 
of analysis, the local control rate for the control group 
was 57.1% (28 of 49), and the major complication rate 
was 24.596 (12 of 49). 

The local control rate with mixed beam irradiation 
(57.9%, 11 of 19) is similar to that achieved with conven- 
tional treatment methods in the control group, and there 
have been no complications (table 4). The mixed beam 
results are superior to those obtained with neutrons 
only, twice weekly; neutrons only, four times weekly; or 
a neutron boost. 


Gynecologic Cancer 


The majority of gynecologic patients had stage III or IV 
squamous carcinomas of the uterine cervix (table 1). 
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TABLE 2 
Treatment Methods for Neutron Group 











Head and Neck Gynecologic Esophagus Breast Prostate 
Neutrons only, twice/week ...... 49 16 8 16 1 
(5,950-7,900) (5,750-6,500) (5,600-6,500) (6,200-7 ,900) (6,202) 
Neutrons only, four times/week . 19 Y $5 3 $3 1 
(6,000-6,700) (5,800-6,150) (6,002) 
MOUTON DOOSE .cousavcekosarex 29 24 3 6 er 
(6 ,000-7 ,900) (5,900-7,000j (5,100-6,100) (7,200-7,350) 
Mixed DIBIN Lucca A 19 30 4 4 16 
(6,000-7,000) (6,500-6,750) (5,000-6,000) (7,000-7,150) (5,300-6,600) 
FOAI aie i aana E aE 116 70 18 26 18 


BE aui cii: iba a E obl a at A S, ESEE SA 
Note. — Equivalent dose ranges in rad., listed in parentheses. Equivalent doses determined by multiplying the neutron physical dose (rad,,) by 3.1, the equ valence factor for 


late effects, and adding this to the photon dose (see text). 
* Or 4,700-5,000 rad., plus 3,000-5,500 mg hr Ra. 


TABLE 3 
Treatment Methods Used for Control Group 


























Treatment Method Head and Neck Gynecologic Esophagus Breast Prostate 
SUFGOn DIY 5 6h aves rr IRR 2 0 0 0 0 
Combined surgery and photons . 24 0 9* 3 0 
(5,000-6,250) (3,000) (5,000-6,000) 
Photons only, once daily ........ 5 19 3 3 rá 
(6,000-7,700) (6,400-7,000)t (5,500) (7,000) (6 000-6 600) 
Photons only, twice daily ....... 18 0 0 9 0 
(6,500-8,000) (6,600-7,600) 
TOU roseo dto E E EE 49 19 12 15 7 








Note.— Tumor dose ranges in radą, listed in parentheses. 


* Planned preoperative radiotherapy and surgery; four of these patients did not complete treatment because of deteriorating general condition or distant metastases. 


t Or 5,000-6,000 rad plus 4,000-6,000 mg hr Ra. 


TABLE 4 
Head and Neck Cancer 








Local Complications Control without 
Control Complications 
No. 96 No. 96 No. 96 
Neutron group: 
Neutrons only, twice/ 

week(N —49) .... 23 469 10 204 14 28.6 
Neutrons only, four 

times/week (N - 

TE cod Sed exa reed 7 36.8 1 5.3 7 36.8 
Neutron boost (N = 29) 14 483 5 17.2 9 31.0 
Mixed beam (N = 19).. 1157.9 0O 0 11 57.9 

Total (V = 116) ..... 55 47.4 16 13.8 41 35.3 
Control group (N = 49).. 28 57.1 12 24.5 23 46.9 








Seventy patients were treated with neutrons in the pilot 
study, and 19 were treated with photons in the control 
group. 

The aim was to deliver 5,000 rad., to the whole pelvis 
in 5 weeks and reevaluate the patient for completion of 
treatment with intracavitary radium or an external beam 
boost. None of the patients treated with neutrons only or 
a neutron boost showed sufficient regression of para- 
metrial disease to justify completion of treatment with 
intracavitary radium. However, 60.0% (18 of 30) patients 
treated with the mixed beam and 52.6% (10 of 19) 


TABLE 5 
Gynecologic Cancer 








Local Complications* Contro without 
Control Complications 
No. % No. % No. % 
Neutron group: 
Meutrons only, twice/ 
week (N = 16) .... 53139 2 145 3 18.8 
Meutrons boost (N = 
ed | ee eee Rd Pa 13 542 5 20:8 8 33.3 
Mixed beam (N = 30).. 19 633 4 13.3 15 50.0 
Total (N = 70) ...... 37 11 157 26 3/1 
Control group (N = 19) .. 842.1 2 10.5 6 31.6 


* 13 major complications (in six of 58) patients (8.9%) without node cissections; 


and seven of 31 patients (22.6%) with previous lymphadenectorry or recent pelvic 
surcery. 


patients in the control group showed enough tumor 
regression to allow the use of intracavitary radium. 

The overall local control rate with fast neutrcns was 
52 996 (37 of 70); and 15.796 (11 of 70) developed major 
complications (table 5). This is slightly better than the 
results in the control group, where 42.196 (8 of 19) had 
local control of their disease and 10.596 (2 of 19) devel- 
oped complications. 

The best results were achieved with mixed beam irra- 
diation. The local control rate with the mixed beam was 
63.3% (19 of 30), and four patients (13.396) experienced 
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Fig. 1.—Actuarial local control and complication curves (Kaplan and 
Meier method [3]) for gynecologic cancers in 30 patients treated with 
mixed beam neutron irradiation (long dashes) and 19 treated with photon 
irradiation in control group (short dashes). Difference in local control in 
mixed beam group and control group not statistically significant (Wil- 
coxon test: P — 0.27). 


TABLE 6 
Squamous Carcinoma of the Esophagus 








Local a Control without 
Control Complications Complications 














No. 96 No. 96 No % 








Neutron group: 
Neutrons only, twice/ 
week (N = 8) ..... 5 2 3 
Neutrons only, four 














times/week (N = 3) 0 i 0 

Neutron boost (N = 3) 2 1 1 

Mixed beam (N = 4)... 2 0 2 
Total (N = 18) ...... 9 50.0 4 22.2 6 dad 
Control group (N = 12) .. 4 33.0 4f 33.0 4 33.0 











* One patient had both local failure and complications. 
f Four patients had both local failure and complications, including two surgical 
deaths. 


major complications. However, three of those four had 
had a prior lymphadenectomy. Actuarial local control 
and complication curves (Kaplan and Meier method [3]) 
have been plotted to compare the results of mixed beam 
irradiation with those of conventional treatment, be- 
cause the control group patients have been followed a 
shorter period (fig. 1). By this method of analysis, the 
local control rate with the mixed beam is better than that 
achieved with conventional treatment methods. The dif- 
ference is not statistically significant (P — 0.27) because 
of the small sample size. The complication curves for the 
two groups are not appreciably different. 
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Fig. 2. —Actuarial survival curves (Kaplan and Meier method [3]) for 
squamous carcinoma of esophagus in 18 patients in neutron therapy 
pilot study (circles) and 12 patients (three received photons, nine re- 
ceived preoperative photons and surgery) in control group (triangles). 
Difference in survival not statistically significant (Wilcoxon test: P = 
0.17). 


Esophageal Carcinoma 


Eighteen patients with squamous carcinoma of the 
esophagus were treated with fast neutrons. The majority 
received doses of 1,800-1,900 rad,, in 5'/2-6 weeks 
(5,600-5,900 rad.,) with no correction for tissue inho- 
mogeneity (table 2). Of the 18 patients, 16 were initially 
well palliated with radiographic evidence of significant 
tumor regression. Nine patients (50.096) were scored as 
having local control (table 6). Three patients had autop- 
sies showing no evidence of tumor locally. 

Twelve patients were treated in the control group. Nine 
patients were scheduled for planned preoperative radio- 
therapy (3,000 rad/2-3 weeks) followed by esophagec- 
tomy. Four of these patients did not have surgery be- 
cause distant metastases developed or their general 
condition deteriorsted. Three patients were treated with 
definitive radiation therapy (5,000 rad/5-5'/2 weeks). Al- 
though the survival was uniformly poor regardless of the 
mode of treatment, the duration of survival was slightly 
longer for patients irradiated with neutrons than for 
patients in the control group (fig. 2). 


Breast Carcinoma 


Twenty-six patients with breast cancer were treated in 
the neutron therapy group and 12 in the control group. 
All patients had stage D disease by the criteria of Haa- 
gensen and Colley [4]. They were classified on the basis 
of the bulk of the disease at the primary site and in the 
axilla (table 1). 
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TABLE 7 
Adenocarcinoma of the Breast 








Local Control without 


Complications 















































Control Complications 
No. % No. % ^ No. 96 
Neutron greup: 
Neutrons only, twice/ 
week (N = 16) .... 12750 8 50.0 6 375 
Neutron boost (N = 6) 3 1 2 
Mixed beam (N = 4)... 3 0 3 
Total (V = 26) ...... 18 69.2 9 34.6 11 42.3 
Control graup (N = 15) .. 9 60.0 1 6.7 8 53.3 
TABLE 8 
Adenocarcinoma of the Prostate 
Local Complications Contre! without 
Control Complications 
No. % No. % No % 
Neutron greup: 
Neutrons only, twice/ 
week (N = 1) ..... 1 p 1 
Neutron boost (N = 1) 1 0 1 
Mixed beam (N = 16).. 14 87.5 1 6.3t 14 87.5 
Total (A = 18) ...... 16 88.9 2 11.1 15 83.3 





Control graup (N = 7)... 4 0 4 





* One complication, proctosigmoiditis. 
t One complication, urethral stricture related to tumor invasion of penile urethra 
and multiple instrumentations (and biopsy-proven local recurrence) 


A relatively high local control rate (69.2%, 18 of 26) 
was achieved with neutron therapy, but only at the 
expense ef a high complication rate (34.6%, 9 of 26), 
particularly breast fibrosis (table 7). The high complica- 
tion rate vith neutrons is probably due to the limitations 
of treatinc the breast with a fixed horizontal beam, since 
it is difficult to irradiate both the breast and the periph- 
eral lymphatics without overdosage at the junctions of 
the fields. However, the high fat content of the breast 
resulting in higher absorbed doses may have contributed 
to the severity of the fibrosis. Although only four patients 
were treated with mixed beam irradiation, no complica- 
tions have been seen in this group of patients. 

At the time of analysis, the results of photon therapy 
were sligFtly better than the results of neutron irradia- 
tion. Nine of 15 patients (60.096) treated in the control 
group have had local control of their disease, and only 
6.7% (1 of 15) have developed complications. 


Prostatic Carcinoma 


Eighteen patients with locally advanced adenocarci- 
nomas of *he prostate were treated with neutrons. These 
included eight patients with tumors fixed to one pelvic 
wall and 12 with bilateral pelvic wall involvement. Seven 
patients were treated in the control group —one without 
pelvic wal! fixation, three with tumor extending to one 
pelvic wall, and three with bilateral pelvic wall fixation 
(table 1). 

The preliminary results with neutron therapy are excel- 
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lent. with an 88.996 (16 of 18) local control rate and an 
11.196 (2 of 18) incidence of complications (tavle 8). Only 
four of seven patients treated in the control group were 
scored as having local control, but there have been no 
complications in this group. 


Discussion 


^ comparison of the preliminary results of *he neutron 
therapy pilot study with those of the control group 
illustrates the need for prospective randomized clinical 
trials. For most tumor sites, no distinct improvement in 
local control or morbidity was noted with eit-er method. 
However, the patients treated with neutrons in the early 
phase of the pilot study had more extensive -umors and 
were treated at a time when dosage schedules were 
uncertain. Furthermore, the control group petients have 
been followed for a shorter period than those treated 
with fast neutrons. It is possible that an adva-tage of fast 
neutror therapy will become apparent in the pilct study 
with more time. 

The results with the mixed beam fractionation are 
superior to those obtained with neutrons only or a 
neutror boost and compare favorably with the results 
ob:ained in the control group. The superiority of the 
mixed beam fractionation schedule may be partly due to 
differences in clinical material, since the patients treated 
with the mixed beam had slightly less advarced disease 
than thcse treated with neutrons only, twice weekly, or a 
neutron boost after photon irradiation. Tre extent of 
disease treated with the mixed beam fractionation 
schedu!e or neutrons only, four times weekly, was similar 
to that treated in the control group. 

There are several technical reasons for t^e apparent 
superiority of the mixed beam fractionatior schedule. 
The disadvantages of a fixed horizontal bam are re- 
dused with the mixed beam schedule, and the volume 
distribution for deep-seated tumors is superior because 
the photon component is delivered with 25 MeV x-rays. 

The superiority of the mixed beam fractionation sched- 
ule may be partly related to the five-times-meekly frac- 
tionation schedule. Fractionation is importa~t with pho- 
tors because dosage schedules using fewer fractions 
(i.e€., large doses per fraction) produce more severe late 
effects ‘or equal acute effects than more f-actionated 
dosage schedules [5, 6]. The importance of f-actionation 
with neutrons has not been established. The small group 
of patients treated with neutrons only, four tines weekly, 
had a poor local control rate. However, ther= have been 
no complications in this group, indicatinc tha: these 
patients may have been underdosed. 

From these results, it would seem that the advantage 
of fast neutron therapy over conventionel treatment 
methods will be modest. However, it shoulc be empha- 
sized that the results reported here are thzse of pilot 
studies and not of randomized clinical trials. in the 
rardomized trial comparing fast neutrons with photons 
for treatment of head and neck cancer at Hammersmith 
Hospital, Catterall et al. [7] reported a signi'icantly 
greater local control rate for patients receiving reutron 
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therapy, but at the expense of a higher complication 
rate. Randomized clinical trials are going on in the 
United States under the auspices of the Radiation Ther- 
apy Oncology Group, and in Great Britain. Europe, and 
Japan. It will be of considerable interest to see if these 
trials confirm the encouraging results reported from 
Hammersmith. 
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Abdominal Mass and Cervical Adenopathy in a Child 


A 6-year-cid white boy had a right upper quadrant ab- 
dominal mass (first noted by his mother) for 7 months. 
Physical examination revealed mild hypertension (140/ 
90), hepatomegaly, and left cervical adenopathy. Excre- 
tory urography (above) showed a large right suprarenal 
mass and displacement of the proximal left ureter. Ultra- 
sound (fig. 1) confirmed the findings of excretory urog- 
raphy, and a chest film (fig. 2A) revealed mediastinal 
abnormalities. Bone and liver scans (figs. 2B and 2C) 
were negative. A presumptive diagnosis of nephroblas- 
toma was based on the patient's age and associated 
hypertension. 

Exploratory surgery revealed an unresectable right 
suprarena. tumor invading the liver and the right dia- 
phragm, with extensive paraaortic lymph node involve- 
ment. Subsequent biopsy of the enlarged cervical nodes 
revealed metastatic neuroblastoma. The patient was 
given a course of radiation therapy to the abdominal 
mass (3,080 rad over 4 weeks), along with intravenous 
cyclophosphamide and vincristine. 

After 1 month, physical examination showed the ab- 
dominal mass had diminished (imaging studies were not 
repeated). Consequently, the right kidney and adrenal, a 
portion of the right diaphragm, and the enlarged retro- 
peritoneal lymph nodes were resected. Large paraaortic 
lymph noces extending through the diaphragm into the 
mediastinum were palpated and could not be resected. 
A 3 cm lymph node mass adherent to the inferior vena 
cava was also left unresected. Five units of blood, in 
addition to platelets and fresh frozen plasma, were 
required during surgery. The patient died 3 months later. 


Discussion 


Diagnostic workup for this patient should have begun 
with cervical node biopsy. With a clinical and pathologic 








diagnosis of metastatic neuroblastoma (stage IV), no 
rad ologic procedures were necessary for staging pur- 
poses and surgery was contraindicated. Chemotnerapy 
could have been initiated directly. 

Surviva in a patient 6 years old with stage IV neuro- 
blastoma undergoing any form of treatment is necligible 
(2%-3%) [1]. Patients with stage IV tumors who have 
been salvaged have been under 1 year of ace and have 
hac small primary tumors with a defined pattern of 
me-astatic spread, so-called stage IV S [2]. The S (spe- 
cia!) means that metastases are confined to liver, skin, 
anc/or bone marrow without radiographic evidence of 
bore metastases. Of great importance here is an aware- 
ness that occasional spontaneous tumor regression may 
plav a large role in planning successfu! management of 
infents with stage IV neuroblastoma [3]. 

Exelby [4] summarized the situation with recard to 
surgical resection: 


Unfortunately less than 25 percent [of pe- 
tients with adrenal neuroblastoma] fal into 
this category [e.g., resectability]. Many pe 
tients with localized disease are found :o be 
unresectable at laparotomy. There has been 
considerable discussion in the past as to 
whether a grossly inoperable tumor should 
have a lengthy excisional procedure resulting 
in subtotal resection and considerable rtsk to 
the patient. At the present time the generel 
consensus in this country is that an inper- 
able tumor should only be biopsied and the 
patient placed on radiation and chemzther- 
apy, with a second-look procedure cérried 
out at a later date with the hope that the 
tumor has shrunk sufficiently to be resect 
ble. 


This is ancther in a bimonthly series of case reports prepared by A. Robert Kagan and Richard J. Steckel (Southern California Permanente Medical 
Group, 1510 North Edgemont, Los Angeles, California 90027, and UCLA Jonsson Comprehensive Cancer Center, 924 Westwood Boulevard, Suite 650, 
Los Angeles. California 90024, respectively) to present and discuss contemporary problems and procedures in the identification and staging of 
neoplasms. Case contributed by Hooshang Kangarloo and William F. Sample (both, Department of Radiological Sciences, UCLA Schocl of Medicine, 
Los Angeles, California 90024). Address reprint requests to R. J. Steckel. 
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Fig. 1.—A, Transverse scan. Echogenic mass displaces right kidney. B, 
Transverse scan at level of left kidney. Normal left kidney with adjacent 
mass, which correlates with observed displacement of left ureter on excre- 
tory urography. Inferior vena cava (arrowhead) displaced anteriorly by 
another mass behind it. C, Longitudinal scan. Anterior displacement of 
inferior vena cava by multiple nodes. (RK - right kidney; G - gallbladder; L 
= liver; R = right side; M = mass; D = duodenum; S = spine; H = direction 
of head.) 


These statements refer to stage Ill neuroblastomas (ad- 
renal tumors large enough to cross the midline). Our 
patient's tumor was already stage IV (neuroblastoma 
with distant metastases). 

Had it been determined immediately that this patient 
had metastatic neuroblastoma in cervical lymph nodes, 
no radiologic studies would have been necessary for 
staging. The palpable mass in the abdomen was suffi- 
cient to suggest the usual primary site for this tumor in 
an adrenal gland. Excretory urography and ultrascund 
both confirmed retroperitoneal metastases, but this was 
not crucial information for planning chemotherapy. The 
same is true for the chest film that demonstrated medias- 
tinal metastases. The bone scan, too, was irrelevant for 
management. While it can be argued that "baseline" 
studies assist in subsequent evaluation of the effective- 
ness of chemotherapy, ultrasound examination might be 
preferred to excretory urography since it outlines the 
retroperitoneal metastases more discretely and is nonin- 
vasive. 





C 


This patient's tumor was somewhat unusual. Neuro- 
blastomas tend to occur in younger children; the peak 
incidence is at age 2, and most are diagnosed before age 
5. Indeed, nephroblastoma initially seemed a more ap- 
propriate diagnosis for a patient 6 years old. Lymphoma, 
embryonal sarcoma, or perhaps even a malignant he- 
patic tumor are also considerations in a youngster with a 
right abdominal mass and mediastinal masses combined 
with cervical adenopathy [5]. Unlike large Wilms' tumors 
that can remain encapsulated, large neuroblastomas 
tend to invade adjacent tissues; hence, few patients with 
adrenal neuroblastomas that cross the midline (stage III 
or higher) have been salvaged. Large midline neuroblas- 
toma metastases in retroperitoneal lymph nodes almost 
always invade the inferior vena cava and by their nature 
are unresectable. 

In summary, stage IV neuroblastoma in a 6-year-old 
child with a massive primary tumor cannot be treated 
curatively with present methods. Palliation is a reasona- 
ble treatment goal. In our patient, abdominal palpation, 
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Fig. 2. — A. Neck and posterior me- 
diastinal masses (arrowheads). B and 
C, Normal bcne and liver scans. 











cervical lymph node biopsy, and chemotherapy were all 
that were required absolutely to diagnose. stage, and 
treat this patient. Further radiologic procedures were 
superfluous and surgery was contraindicated. 
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Case Reports 


Balloon Catheter to Control Transhepatic Obliteretion of Gastroesophageal Varices 


ALAIN ROCHE.’ FRANCIS KUNSTLINGER, PHILIFPE CURET, AND DOMINIQUE DOYON 


Transhepatic obliteration of gastroesophageal varices Is dra nage from the catheterized vein toward both the liver 
now well known [1-3]. Nevertheless, the procedure may anc the varices. The danger is obliteration cf the oortal 
still be unsafe, despite proper catheterization of the trumk. In 65 patients studied by transhepatic portogra- 
coronary vein and short gastric veins, if there is a double phy, we encountered two such instances of double 





Fig. 1.—Before embolization. A, Early phase. Retrograde flow opacifies short gastr c vein (black arrow) arising from superior polar splenic vein. 
Coronary vein (white arrows) then opacified with hepatopetal flow. B, Late phase No opacification of coronary vein and esophageal verices. C and D, 
Selective catneterization of coronary vein. Early (C), bidirectional flow: hepatopetal toward portal trunk (white arrow) and hepatofugal toward 
esophageal varices (black arrow). Later (D), gastrorenal shunt opacified (black arrow). Catheter tip (arrowhead). 
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Fig. 2.—During and after embolization. A, Selective injection of 
coronary vein with balloon inflated. Before embolization, esophageal 
varices are selectively opacificied. Backflow opacifies short gastric vein 
(arrows). B, After embolization, catheter in coronary vein near portal 
trunk, balloon still inflated (arrow). Esophageal varices and short gastric. 
vein occluded. C, After embolization, no opacification of coronary vein. 
Splenic vein and portal trunk patent. Inferior mesenteric vein opacified 
(arrow ). 


drainage. In one of them, the hepatopetal flow was 
controlled with a balloon inflated in the coronary vein 
near its junction with the portal trunk. 


Case Report 


A 57-year-old man with alcoholic cirrhosis had bleeding 
esophageal varices that could not be controlled with a Sengs- 
taken-Blackemore tube. The extent of liver insufficiency was 
evaluated as Child's group B: negative ascites and encephalop- 
athy; bilirubin, 6.7 mg/100 ml; serum albumin, 31 g/l; and 
prothrombin, 50%. Transhepatic obliteration of esophageal 
varices on an emergency basis was planned. Portal pressure 
was 26 cm Saline. 

On initial portography, with the catheter placed at the origin 
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of the splenic vein, there was poor opacification of the esopha- 
geal varices. Serial films showed a very narrow short gastric 
vein originating from a superior polar splenic vein and opacifi- 
cation of the coronary vein with hepatopetal flow (figs. 1A and 
1B). Selective injection of the coronary vein with a very low flow 
(SO as not to modify the spontaneous circulatory conditions) 
showed three flow pathways: two away from the liver via the 
esophageal varices and the left adrenal vein and one toward the 
portal trunk (figs. 1C and 1D). In these hemodynamic condi- 
tions, the usual technique of obliteration was not considered 
Safe. 

Therefore, an end hole no. 5 French balloon catheter (OB 
5.2/100, Ingenor, Paris) was selectively positioned within the 
coronary vein. Injection with the balloon inflated only opacified 
the esophageal varices and short gastric veins (fig. 2A). To 
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induce sclerosis of the veins, 160 ml of 66% glucose was 
injected. Thrombin (1,000 U) and small pieces of Gelfoam were 
then injected to complete the thrombosis. 

Immediately after embolization, injection of the coronary vein 
while the balloon was still inflated showed complete variceal 
obliteration (figs. 2B and 2C). Portal pressure after embolization 
was 42 cm saline. The patient stopped bleeding immediately. 
However, he died 14 days later from severe hepatocellular 
insufficiency, without having bled again. Postmortem examina- 
tion was not performed. 


Discussion 


In our case, the usual technique of thrombosis of 
esophageal varices was hazardous because of a sponta- 
neous backflow in the coronary vein toward the liver. 
This backfiow explains the failure to visualize the varices 
during initial portography. 

To minimize potential complications from hemody- 
namic conditions, we used an end hole balloon catheter 
technique as follows: the coronary vein was selectively 
catheterized using the usual percutaneous transhepatic 
route; then a J-shaped guide wire (TA 3151, Ingenor, 
Paris) was positioned in the coronary vein, the first 
catheter was withdrawn, and a balloon catheter lubri- 
cated with sterile oil was advanced over the guide wire. 
Then the guide wire was withdrawn and the balloon, 
located within the coronary vein, was inflated with air 
and contrast material under fluoroscopic control. 

This technique seems to have the following advan- 
tages: (1) better sclerosis than in the free flow state; (2) 
sclerosis and embolization without the risk of backflow 
in the portal trunk; and (3) a more durable obstruction 
than with the temporary balloon occlusion of other 
authors [4]. 

Besides the situation we describe, this balloon tech- 
nique may be indicated in two other circumstances: (1) 
when the veins draining into varices are very wide and 
have a massive hepatofugal flow (two of 65 cases in our 
material) and (2) in case of complete thrombosis of the 
portal axis when the esophageal varices might be cathe- 
terized and occluded through an inferior vena cava 
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route. In the first case, sclerosis is difficult and use of 
embolic material introduces the hazard of iatrogenic 
pulmonary embolism. Occlusion via the end Fole balloon 
catheter seems less dangerous than the Ivalon or !sobu- 
tyl-cyanoecrylate obstruction suggested in thes situation 
[5]. In the second case, after jugular puncture the cathe- 
ter s passed successively into the inferior vena cava, the 
left rena! vein, the left adrenal vein, and the lef- diaphrag- 
matic crus vein (which communicates with a posterior 
gastric vein and the esophageal varices |6, 7]). We 
already catheterized the left diaphragmatic crus vein by 
this route with the balloon catheter; howeve~, we have 
not yet attempted the occlusive balloon technique by 
this approach because the gastrorenal der vation was 
not large enough to allow subselective catheterization of 
varices. 
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Cavitary Pulmonary Lesions Complicating Use of Flow-Directed Balloon-Tipped 
Catheters in Two Cases 


MYUNG SOO SHIN' AND KANG-JEY HO? 


The flow-directed balloon-tipped (Swan-Ganz) catheter 
for measurement of pulmonary capillary wedge pres- 
sures has been widely used for hemodynamic investiga- 
tions of severely ill patients because of the simplicity of 
introduction and infrequent complications [1-4]. The 
major morbidity associated with its use is pulmonary 
infarction resulting from persistent wedging of the cath- 
eter tip in a peripheral artery, failure to deflate the 
balloon after use, and thromboembolism around the 
catheter [5]. The radiograph of the pulmonary infarction 
is usually classical in appearance and resolves in 2-3 
weeks [6]. We encountered two cases of pulmonary 
complications directly related to the use of Swan-Ganz 
catheters which progressed from infarction to cavitary 
lesions. We believe no such cases have yet been re- 
ported. 


Case Reports 


Case 1 


A 36-year-old white woman had suffered from seizure-disor- 
der since age 2 and had been treated with Dilantin and pheno- 
barbital. She was admitted to the University Hospital in status 
epilepticus with spontaneous respiration. She was comatose 
with hypotension, tachycardia, and bilateral ronchi. An endotra- 
cheal tube was inserted, and the blood pressure was supported 
with Isoprel drip. 


The seizures were controlled by medications of Valium, 
Dilantin, and paraldehyde. However, the patient developed 
respiratory distress due to pulmonary edema and required 
mechanical respiratory support. A Swan-Ganz catheter was 
inserted into the right pulmonary artery for hemodynamic mon- 
itoring. Chest radiograph 2 days later revealed a homogeneous 
opacity, apparently pulmonary infarction, in the right lower lobe 
distal to the tip of the Swan-Ganz catheter (fig. 1A). The catheter 
was withdrawn immediately. Despite the improvement of respi- 
ratory function, a pulmonary cavitary lesion developed in the 
right lower lobe (fig. 1B), which doubled in size in 3 days (fig. 
1C). Sputum culture at this time grew Pseudomonas aerugi- 
nosa, resistant to the antibiotics given. Her later course was 
complicated by septicemia, seizures, and hypotension. The 
patient expired 3 weeks after admission. 

The pertinent autopsy findings included microcephaly (900 g) 
with severe hydrocephalus, acute bronchopneumonia, and a 
cavity 6 x 6 x 6 cm in the right lower lobe (fig. 1D). It had a 
thick fibrous wall and contained a greater deal of bloody, 
purulent, necrotic material. An organizing thromboembolus in 
the main branch of the pulmonary artery extended to the right 
lower lobe, partially occluding the lumen. 


Case 2 


An 8-year-old boy sustained extensive second and third de- 
gree flame burns involving 75% of the body surface; he re- 
sponded well to the treatment of acute shock and topical 
therapy of the burn wounds. He improved steadily for about 2 





Fig. 1.—Case 1. A, Anteroposterior supine chest film. Triangular opacity in the right lower lobe distal to Swan-Ganz catheter tip (arrow) positioned in 
right main pulmonary artery. B, Anteroposterior supine chest film 5 days after removal of catheter. Relatively thick, poorly defined Cavitary lesion in 
right lower lobe. C, Posteroanterior supine chest film 8 days after B. Persistent cavity in right lower lobe with irregular thick wall has enlarged to 
diameter of 6.0 cm. D, Cross-section of right lung. Abscess cavity with thick fibrous wall contains bloody, purulent, necrotic material. Bronchopneu- 
monia involves other portions of lung. 
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Fig. 2.—Case 2. Anteroposte- 
rior supine chest films. A, Lodcing 
of Swan-Ganz catheter tip in pe- 
ripheral bramch of right pulmonary 
artery with poorly defined hazy 
opacity around tip. B, 1 day later. 
Cavitary lesion distal to Swan- 
Ganz catheter tip. C, 4 days after 
withdrawal of catheter. Persistent 
cavity (arrows) in right lower lobe. 





months, but then developed respiratory insufficiency requiring 
endotracheal intubation and mechanical ventilatory assistance. 
A Swan-Canz catheter was also inserted for hemodynamic 
monitoring. 

Chest radiograph the day after insertion of tne Swan-Ganz 
catheter snowed the catheter tip in a peripheral branch of the 
right mair pulmonary artery (fig. 2A). Follow-up chest radio- 
graph the next day showed an area of consolidation with cavity 
formation in the right lower lobe (fig. 2B). The catheter was 
withdrawr, but the patient developed Serratia septicemia and 
acute renal failure requiring hemodialysis. A chest film shortly 
before his-death showed enlargement of the cavitary lesion to 3 
x 4 x 5 cm in the right lower lobe (fig. 2C). An autopsy was not 
performec; culture of the aspirated material in the lung cavity 
grew Serratia marcescens. 


Discussion 


The use of the Swan-Ganz catheter is generally consid- 
ered safe [1-4]. The infrequent complications include 
pulmonary infarction [5-7], cardiac arrhythmias [1-4], 
rupture ef the balloon [4], intracardiac knotting of the 
catheter [8], perforation of a pulmonary artery [9-11], 
and thrombosis around the catheter shaft [1]. Pulmonary 
infarction is by far the most common complication [5-6]. 
When the catheter was first introduced for clinical prac- 
tice, Foote el al. [5] reported that pulmonary ischemic 
lesions occurred in nine of 125 patients (7.2%). Subse- 
quently tne frequency of the pulmonary complications 
has been reduced significantly [5]. 

The mest common mechanism of pulmonary infarction 
is the persistent wedging of the catheter tip in a periph- 
eral artery [5]. Scott et al. [12] noted a tendency for the 
Swan-Ganz catheter to slip distally into such a wedge 
position. This indeed occurred in case 2. Involvement of 
the right lower lobe is more common, since the catheter 
is often positioned in the interlobar branch of the right 
pulmonary artery. The ischemic lung lesion in case 1 was 
apparenty related to the thrombus found at autopsy, 
which had presumably developed on injured intima 
caused by the catheter. The possibility of embolus from 
thrombus on the catheter cannot be ruled out. Throm- 
bosis of an indwelling catheter has been repeatedly 
reported [13-16]. 
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Pulmonary infarction associated with the Swan-Ganz 
cetheter usually resolves within 2-3 weeks [5]. In our two 
ceses, tae infarcted lungs obviously were secondarily 
infected and progressed to cavitary lung abecesses. The 
centinuous sloughing of the necrotic tissue nd bleeding 
presumebly led to expansion of the cavities. When a 
thick fibrous capsule was well developec the cavity 
ceased to grow. 

In order to prevent such tragic pulmonery complica- 
tions associated with the Swan-Ganz cathzter, we rec- 
ommenc that the position of the catheter should be 
confirmed by chest radiograph as soon as possible after 
it is inserted. Follow-up chest films should be obtained 
at least once a day to assure the correct position of the 
catheter tip. At any time when the patient develops chest 
dsscomfort, the position of the catheter t p should be 
rechecked immediately because infarction aad even cav- 
itary lesions can develop within 24 hr. With such precau- 
tions, the pulmonary complications associsted with the 
Svan-Ganz catheter should be minimized. 
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Ultrasonic Features of Acquired Renal Arteriovenous Fistula 


JOHN L. THOMAS,':? MARVIN E. B. LYMBEF S,' AND THOMAS H. HUNT! 


The increasing frequency of renal biopsy, abdominal 
trauma, and certain types of urologic surgical proce- 
dures has resulted in a marked increase in the number of 
acquired renal arteriovenous fistulas reported in recent 
years [1]. Renal angiographic study has allowed defini- 
tive preoperative diagnosis of this condition. However, 
in many patients nonspecific clinical findings (e.g., ab- 
dominal pain, hematuria, hypertension, abdominal bruit) 
may prompt initial diagnostic study by excretory urogra- 
phy with referral for ultrasonic evaluation if a renal mass 
or nonfunctioning kidney is detected by excretory urog- 
raphy. 

Ultrascnically, an acquired renal arteriovenous fistula 
may appear as an anechoic mass or, if located in the 
parapelvic region, may simulate hydronephrosis. Detec- 
tion of associated dilatation of the renal vein and renal 
artery should suggest the proper ultrasonic diagnosis. 
We report the gray scale ultrasonic findings in a patient 
with a posttraumatic renal arteriovenous fistula. 


Case Report 


A 39-year-old man had epistaxis and a combined systolic and 
diastolic hypertension. The patient was treated 14 years earlier 
for a gunshot wound to the abdomen without known urologic 
sequelae. There was no subsequent history of abdominal pain, 
hematuria, or congestive heart failure. Physical examination 
revealed a left upper abdominal bruit, a left ventricular heave, 
and a systolic ejection murmur. Admission chest radiography 
demonstrated only left ventricular enlargement. Excretory urog- 
raphy revealed caliectasis and compression of the renal pelvis 
by a parapalvic mass. 

Ultrasonography was performed with a Picker EDC scanner 
using a 2.25 MHz transducer. Scans in the prone position 
performed parallel to the long axis of the left kidney demon- 
strated a 3 cm oval anechoic area bordered by four quadrangu- 
lar anechoic areas within the renal parenchyma; this pattern is 
compatible with hydronephrosis (fig. 1A). However, since excre- 
tory urography had demonstrated effacement of the renal pelvis, 
the oval mass in the region of the renal pelvis was interpreted as 
a parapelvic mass producing secondary caliectasis. A large 
channel extended from the anterior aspect of this parapelvic 
mass and expanded into a second anechoic area 9 cm in 
diameter. 

Transverse supine scans again demonstrated the left parapel- 
vic mass and the larger anterior anechoic area, which extended 
medially to the area of the inferior vena cava (figs. 1B and 1C). 
Several supine parasaggital scans over the left abdomen re- 
vealed an additional channel lying along the posterior superior 
aspect of the large anechoic mass and extending in the direc- 
tion of the left renal hilus (fig. 1D). The presence of bowel gas 
made determination of the exact relation of these masses to the 
major abcominal vessels difficult. The detection of channels 
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entering and exiting a parapelvic mass suggestec that the mass 
wes reated to the major renal vessels. The parallel channels 
identifisd on the supine scans are compatible witt enlargement 
of a lef- renal artery and varicoid dilatation of the eft renal vein 
seconcary to the increased flow associated with shunting of 
blood ecross a renal arteriovenous malformation. 

Biplene aortography and selective left renal arteriography 
confirnmed the left renal arteriovenous fistula, the eft renal vein 
varices, and cephalad displacement of an enlerged tortuous 
renal artery (fig. 2). The patient subsequently had e left nephrec- 
tomy with en bloc removal of the left renal artery and vein. 
Inspection of the surgical specimen confirmed the anatomic 
findings demonstrated by gray scale sonographic examination. 


Discussion 


Ove- 200 cases of renal arteriovenous f stulas have 
been reported [1]. These may be classified as congenital, 
acquired, or idiopathic [2]. Congenital arteriovenous 
fistulas are diagnosed on the basis of ther cirsoid or 
racemose appearance during angiography. Acquired 
ones, on the other hand, typically have a siagle arterio- 
venous communication and account for over three- 
fourth: of all renal arteriovenous fistulas The more 
cemmon causes of the acquired form are p2rcutaneous 
renal »iopsy, tumors, nephrectomy, and truma, either 
blunt or penetrating. Similarly, idiopathic *3nal arterio- 
venous fistulas have a noncirsoid appearance. These are 
presumably secondary to rupture of a renal artery aneu- 
rysm with renal venous perforation. The incidence of 
renal arteriovenous fistulas is increasing crimarily be- 
ceuse of widespread use of renal biopsy and a rise in 
abdominal trauma [1]. Indeed, the inciderce of renal 
artericvenous fistulas following biopsy mezy approach 
15% [3]. 

The clinical diagnosis of a renal arteriovenous fistula 
is suggested if a patient has the classic fir dings of an 
abdominal bruit and hypertension, either systolic due to 
intrarenal shunting or diastolic secondary to associated 
renal schemia, [2]. Other clinical findings include he- 
matur a, abdominal pain, congestive heart failure, and 
cerdiamegaly. Although suggestive, an abdominal bruit 
secondary to a renal arteriovenous fistula must be differ- 
ertiated from a bruit caused by a renal arterv stenosis or 
renal artery aneurysm. Clinical diagnosis is turther com- 
pl cated when the onset of symptoms is delayed by years 
follow ng the traumatic incident. Moreover, idiopathic 
ard neoplastic renal arteriovenous fistulas are unrelated 
to trauma. 

Grav scale ultrosonography is a noninvasive imaging 
technique capable of high diagnostic acctracy in the 
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Fig. 1.—A, Prone longitudinal scan parallel to long axis of left kidney. Fistulous communication between superiorly displaced left renal artery (a) and 
renal vein (RV) with two areas of varicoid dilatation (V). Echoes in renal vein are secondary to beam width artifact. Compression of renal pelvis by 
enlarged renal vein varix has resulted in caliectasis (C). Rib artifact (X) overlies tip of upper pole of left kidney. B and C, Supine transverse abdominal 
scans. Large renal vein varices (V) arise on anterior surface of kidney (K), and extend toward area of inferior vena cava (C). Note enlarged left renal 
artery (a) adjacent to aorta (A). Right renal artery (arrow) courses between vena cava and spine (S). D, Supine longitudinal scan of abdomen 2 cm left of 
midline. Varicoid left renal vein (V) and dilated left renal artery (a) inferior to liver (L) and anterior to aorta (A). 





Fig. 2.—Abdominal aortogram. Cephalad displacement of enlarged 
tortuous renal artery (a) with arteriovenous fistula causing two areas of 
varicoid dilatation of renal vein (V); first overlies renal pelvis. 


evaluation of renal masses detected by excretory urog- 
raphy [4]. A nonneoplastic, acquired renal arteriovenous 
fistula more than 2 cm in diameter should be detectable 
by gray scale sonographic examination as an anechoic 
mass. A parapelvic arteriovenous fistula may compress 
the renal pelvis producing caliectasis and ultrasonically 
simulate the findings of obstructive uropathy (fig. 1). 
Misdiagnosis of an acquired renal arteriovenous malfor- 
mation as a parapelvic cyst or hydronephrotic kidney is 
a potential pitfall if the ultrasonic study is not preceded 
by excretory urography. Identification of one or more 
channels entering a parapelvic mass should suggest that 
the lesion is related to the renal vasculature. The vascu- 
lar nature of a channel entering a parapelvic mass can 
be confirmed by tracing it into the aorta or inferior vena 
cava, or by use of real time or time motion scanning 
techniques to demonstrate pulsatile wall motion. If a 
dilated renal vein is detected, then a renal arteriovenous 
fistula may be distinguished from a renal artery aneu- 
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rysm. Recognition of these findings will allow the ultra- 
sonographer to direct clinical management toward the 
treatment of the acquired renal arteriovenous fistula, 
rather than proceeding with a potentially hazardous 
percutaneous aspiration or percutaneous antegrade ne- 
phrostomy. 

Conservative management of patients with renal arte- 
riovenous fistulas after both trauma and renal biopsy has 
been emphasized recently since these lesions may close 
without surgical intervention [5, 6]. Gray scale ultrason- 
ography is a noninvasive method for serial examination 
of such patients undergoing expectant treatment. Ultra- 
sonic resolution of vascular dilatation produced by a 
renal arteriovenous fistula provides objective evidence 
of diminution of a lesion, but does not document abso- 
lute closure of an arteriovenous fistula, since a small 
arteriovenous shunt may not produce ultrasonically de- 
tectable renovascular enlargement. In contrast, progres- 
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sive renovascular dilatation will alert the clinician to 
modify treatment. 
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Renal Emphysema of the Transplanted Kidney: Sonographic Appearance 


A. NORMAN A. G. BRENBRIDGE,' ANTHONY J. BUSCHI.' J. ALAN COCHRANE,’ AND RICHARD F. LEES'? 


The past several years have witnessed the refinement of 
renal transplantation and ultrasonography. Numerous 
reports detail the utility of sonography in following the 
medical course of the transplantation and evaluating the 
complications of the surgical procedure [1-3]. Besides 
monitoring changing renal size and finding a pararenal 
mass (such as lymphocoele and urinoma), work is under- 
way to characterize changes in renal parenchymal tex- 
ture as an index of disease (unpublished data). We 
describe the sonographic appearance of renal emphy- 
sema, resulting from gas-forming infections of the renal 
cortex, one of the most dreaded complications in immu- 
nosuppressed transplant recipients. 


Case Report 


A 33-year-old man, with an 11 year history of progres- 
sive renal failure consequent to poststreptococcal glo- 
merulonephritis, received a cadaver transplant which 
was removed within 10 days due to acute rejection. He 
was maintained on renal dialysis. Two years after his first 
transplant, he received a second cadaver transplant and 
was immunosuppressed on a protocol of prednisone, 
solumedrol, azathioprine, and local irradiation to the 
transplanted kidney. 

Initially the patient displayed good urine flow and 
diminished hypertension. However, after postoperative 
day 3 and over the next 2 weeks, function gradually 
deteriorated and was interpreted both clinically and by 
nuclear scintiscans as rejection. Serum glucose was 
initially normal, then rose intermittently to 125-141 mg/ 
100 ml (with one value of 249 recorded). Glucosuria (1+) 
occurred; blood urea nitrogen rose steadily to 119, 
creatinine to 16.5. The patient became progressively 
anemic. Dialysis was resumed. On postoperative day 7 
he began to have cyclic low-grade fevers to 37.8°C. The 
presence of E. coli was treated with antibiotics. Sonog- 
raphy on postoperative day 2 was considered normal 
baseline (fig. 1A). Sonography on days 15 and 23 was 
felt to be consistent with gas in the renal parenchyma 
(figs. 1B and 1C). Radiography of the abdomen on day 
16 was initially misinterpreted as showing only bowel 
gas in the right lower quadrant but, on retrospective 
comparison with the sonograms, demonstrated collec- 
tions of gas in a radial distribution through the transplant 
with a few possibly perinephric collections (fig. 1D). 
Biopsy of the transplant on day 17 demonstrated necro- 
sis and bacteria. When the patient's objective signs (he 
had few subjective complaints) did not improve on ap- 
propriate medical therapy, the transplant was removed. 
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The pathologic specimen demonstrated necrotic tissue 
and displayed numerous abscesses which grew E. coli. 
The patient was discharged in stable condition to await 
another transplant. 


Discussion 


The weakening of host defenses against invading mi- 
croorganisms is one of the most dangerous sequelae of 
the immunosuppressive regimen necessary to avoid re- 
jection of the transplanted kidney. Infections remain the 
most common cause of death of transplant recipients 
[4]; the urinary tract itself is cited as the most common 
site of primary infection in most reports [5]. The problem 
is compounded by the fact that not only is the patient's 
immune system suppressed, but signs and symptoms 
may also be masked for quite some time until sepsis is 
widespread. In our case, although the transplanted kid- 
ney was grossly infected, the patient felt well, had no 
subjective complaints of pain, experienced only mild 
tenderness over the transplant site, and exhibited only a 
low-grade intermittent fever and oliguria. 

The single most frequent cause of renal failure in the 
immediate posttransplantation period, especially in re- 
cipients of cadaver kidneys, is acute tubular necrosis [6] 
which is associated with a high risk of infection [4]. The 
other principal graft complication, rejection, whether 
immediate or delayed, rapidly progresses to vasoocclu- 
sive processes and cortical necrosis. Steroid-induced 
diabetes elevates tissue glucose concentration and may 
result in glucosuria. It has been postulated that one 
cause of renal parenchymal emphysema might be im- 
paired host response enabling organisms capable of 
fermenting glucose to utilize devitalized tissue as a 
substrate for carbon dioxide production [7]. 

Although renal emphysema, whether of native kidneys 
or of a renal transplant, can be recognized radiographi- 
cally, pattern recognition can be quite difficult. Such gas 
collections can be mistaken, whether diffuse throughout 
the cortex or distributed radially along the planes of the 
columns of Bertini, as fecal-laden bowel unless the gas 
outlines the entire kidney [8, 9]. With careful technique, 
the distinction between colonic and renal gas is more 
easily made sonographically. Although one might be 
tempted to dismiss a gas collection in the area of the 
transplant as bowel obscuring the transplant, attention 
to detail obviates this difficulty. The value of a baseline 
sonogram performed shortly after transplantation to as- 
certain the texture, size, and lie of the transplant cannot 
be stressed too strongly. The transplant is placed poste- 
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Fig. 1. —A-C, Sagittal scans parallel to long axis cf kidney and oriented with head to reader's left. A, Normal baseline scan, 2 days after 
transplantation. Cortex of uniform echo texture surrounds dense echoes of rena! collecting system. (Relative paucity of echoes at lowe- pole is artifact 
of single pass scanning, sonographic critical angle having been exceeded at curvature of lower pole.) B, Day 15. Dense echoes origine fing from within 
renal cortex represent gas. Acoustic shadowing and reverberations are deep to collections of gas. Some echoes, near upper pole, may originate in 
perinephric region. C, Day 23. Gas in the renal cortex. D, Right lower abdomen. Gas distributed radially through transplanted kidney (sma!/ arrows), 
along planes of columns of Bertini. Some gas may be per nephric (large arrow). 


rior to the peritoneum, in the iliac fosse. Although when the patient is supine and bowel tends to fall into 
theoretically bowel can lie anterior to the transplant, the more dependent part of the peritoneal cavity, leaving 
because of the oblique posture of the iliac fossa, the the transplant accessible to the transducer. Provided 
peritoneal space anterior to the transplant is fairly small that large quantities of gas have not dissected into the 
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perinephric space, totally surrounding the kidney, the 
outer portion of the renal cortex should be recognizable. 
The marked acoustic impedance mismatch of gas and 
renal tissue results in dense echoes at the acoustic 
interface with total lack of penetration deep to this and 
typical reverberation artifacts. 

Although theoretically calcium could produce a similar 
image, stone production would be unlikely in the early 
posttransplantation period, nor would it be so extensive. 
Even total calcification of the kidney, a late sequelae of 
rejection, would not be so diffuse as to obscure all 
underlying tissue [10]. Comparison with baseline studies 
permits determination that the gas is cortical rather than 
in the collecting system. The distinction is more than of 
just academic interest. Gas in the collecting system is 
secondary to ureteral obstruction and is associated with 
a much lower mortality than parenchymal emphysema 
[11]. 

If it is elected to attempt a course of medical therapy 
before resorting to nephrectomy, sonography can be 
used to monitor the distribution of renal gas. Carbon 
dioxide diffuses rapidly and is highly soluble. Were the 
bacteria to be irradicated, the gas would rapidly disap- 
pear [7]. Therefore, persistence of gas indicates viability 
of the bacteria, continued fermentation of glucose pro- 
ductive of CO», and ineffectiveness of medical treatment. 
Prompt nephrectomy is the procedure of choice once 
the diagnosis is established. 
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Ultrasound Demonstration of Diffuse Cortical Nephrocalcinosis in a Case of Primary 
Hyperoxaluria 


DON A. WILSON,’ JAMES E. WENZL,? AND GEOFFREY P. ALTSHULER? 


Primary hyperoxaluria is a rare genetic disorder charac- 
terized by excessive formation and excretion of oxalate. 
Two forms of primary hyperoxaluria have been recog- 
nized, anc both are transmitted as autosomal recessive 
traits. The clinical expression of these two forms is 
similar, ard consists of oxalate crystalluria, nephrocal- 
cinosis, aad the production of oxalate calculi. Renal 
parenchymal injury, caused by the calcium oxalate de- 
posits, leads to progressive renal failure. The finding of 
oxalate crystals in several tissues is referred to as oxal- 
osis [1, 2]. A case of oxalosis in infancy is reported and 
the renal u'trasound findings are discussed. 


Case Report 


A. L., a 'emale infant, the product of a term gestation, 
weighed 3.45 kg at birth. She was well until age 8 weeks when 
the mother roted periodic episodes of irritability with deviation 
of her eyes upward; these episodes lasted for about 30 sec but 
became increasingly frequent. At age 10 weeks, she was failing 
to thrive and was noted to have arching of the back with 
stiffening and flexion of the extremities. She was admitted to 
Oklahoma Children's Memorial Hospital with the diagnosis of 
seizure disorder. 

Physical examination on admission revealed a well developed 
moderately pale infant who was having obvious seizures and 
carpopedal spasms. Her weight was 4.0 kg; length, 53 cm; pulse 
rate, 140/min respirations, 40/min; and blood pressure, 90/40 
mm/Hg. 

Admission 2boratory data revealed a white blood cell count 
of 15,300 mm; hemoglobin, 6.8 g/dl; and hematocrit, 20.6%. 
The serum scdium was 135; potassium, 4.3; chloride, 93; and 
CO., 8 meq/l. The serum urea nitrogen was 220 mg/dl; creati- 
nine, 4.2 mg/dl; calcium, 4.9 mg/dl; and phosphorus, 9.5 mg/ 
dl. A plain fiim of the abdomen showed the kidneys to be 
unusually dense but normal in size (fig. 1). Radionuclide scans 
of the kidneys revealed a generalized decrease in renal function. 
Abdominal ulrasound examination showed an exceptionally 
high echo content within the renal parenchyma (fig. 2). 

An open bicpsy showed marked deposition of calcium oxa- 
late within the renal parenchyma (fig. 3). Urinary oxalate excre- 
tion was eleveted at 127 mg of oxalate/24 hr/1.73*. A bone 
marrow biopsy revealed calcium oxalate crystals within the 
bone marrow macrophages. These findings were consistent 
with the diagncsis of primary hyperoxaluria (oxalosis). 

After histologic confirmation of the diagnosis, the infant was 
begun on treatment with pyridoxine in an attempt to decrease 
oxalate production. Treatment of her renal failure included 
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Fig. 1.— Piain film of abdomen. Diffuse variety of nephroca cinosis. 


alummum hydroxide, calcium gluconate, and Vitam n D, which 
were administered to stabilize her serum phosphorus and cal- 
cium. At the time of this writing, she has slowly advancing renal 
failure but is not considered a candidate for renal dialysis or 
transplantation because of the probability of prog-ession in 
other organs, and recurrence in the graft. 


Discussion 


Nephrocalcinosis refers to the pathologic ceposition 
of calcium salts in the renal parenchyma. It occurs in two 
distinct rediographic patterns. The more common cen- 
tral o- medullary type of calcification involves the renal 
pyramids. The diagnosis of this type of nephrocalcinosis 
by ultrasound has recently been reported [3]. T1e ultra- 
sounc appearance of the less common rena cortical 
variety of calcification is demonstrated in the present 
case. 

The normal kidney, as imaged by B-mode g ay scale 
techniques, is composed of renal parenchyma whicn is 
essen ially anechoic and the pelvocalyceal system which 
appea’s as an echogenic central ccllection. The striking 
feature of our case of oxalosis is the diffusely inzreased 
echogenicity of the renal parenchyma at norma to low 
gain settings. This abnormal pattern is especially evident 
when comparing the kidneys with adjacent live~ tissue 
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Fig. 2.—Supine longitudinal ultrasound of right kidney (A); normal kidney for comparison (B). Supine transverse scan of kidneys (C); with normal 
kidneys for comparison (D). Diffuse increase in echo content throughout renal parenchyma. K = kidneys, L = liver. 


which usually contains more internal echoes than the 
renal parenchyma (fig. 2). The echogenic pattern of 
these kidneys is most probably related to the nonhomo- 
geneous texture of the renal parenchyma caused by the 
diffuse infiltration of oxalate crystals. 

The echogenic pattern seen in this case is not specific 
for oxalosis. A similar echo pattern has been observed 
by the authors in two cases of end-stage kidney disease; 
one, secondary to chronic glomerulonephritis, and the 


other caused by cystinosis. The cortical variety of 
nephrocalcinosis seen in this case of oxalosis has also 
been observed after acute renal cortical necrosis [4]. The 
kidneys in the present case of oxalosis and in most early 
cases of acute renal cortical necrosis are of normal size. 
The kidneys in most cases of end stage renal disease are 
smaller than normal. Oxalosis should be included in the 
differential diagnosis of normal-sized echogenic kid- 
neys. 
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Fig. 3.—Photomicrograph of renal tissue under polarized light. Diffuse 
deposition of oxalate (arrows). H and Ex 475. 


Ultrasonographically Guided Percutaneous Pancreatography: Report of Two Cases 


P. L. COOPERBERG,' M. M. COHEN? AND M. GRAHAM’ 


Until recently, direct pancreatography was possible only 
at the time of surgery on the pancreas [1]. Pancreatog- 
raphy can now be performed using the endoscopic 
retrograde approach [2], unless the duct is totally ob- 
structed by a mass in the head of the pancreas. Dilated 
pancreatic ducts in association with carcinoma of the 
head of the pancreas have been demonstrated by ultra- 
sound [3, 4]. This report documents two cases in which 
an ultrasound study performed to evaluate suspected 
cancer of the head of the pancreas demonstrated dilated 
pancreatic ducts. Under ultrasound guidance, the ducts 
were punctured percutaneously to obtain pancreato- 
grams. 


Case Reports 
Case 1 


A 63-year-old woman who had had a cholecystecomy 12 years 
earlier was seen at another hospital after 1 month of fatigue and 
sudden onset of jaundice. At laparotomy, it was believed she 
had a cancer in the head of the pancreas, but no biopsy was 
taken and a choledochoduodenostomy was performed. This 
procedure relieved her jaundice, but anorexia and fatigue per- 
sisted. She developed postprandial fullness and severe epigas- 
tric pain. An upper gastrointestinal series showed duodenal 
stricture. 

On admission to Vancouver General Hospital 2 months later 
for further investigation and treatment, no mass was palpable 
on examination of her abdomen, but there was epigastric and 
right upper quadrant tenderness. Laboratory investigation 
showed mild anemia (hemoglobin 11.5 g/100 ml) and hypopro- 
teinemia (total protein 4.9 g/100 ml), but no other abnormality. 
Plain films of the abdomen revealed pancreatic calcification. 
Ultrasonography of the pancreas confirmed a 3 cm mass in the 
head of the pancreas and an elongated sausage-shaped fluid- 
filled structure in the region of the pancreas believed to repre- 
sent a dilated pancreatic duct or possibly a peculiar pseudocyst 
(figs. 1A-1C). 

After 1 month, an ultrasound guided 22 gauge spinal needle 
was inserted into the fluid-filled structure and 15 ml of clear 
watery fluid was removed. This fluid was replaced by 10 ml of 
30% and 5 ml of 60% sodium diatrizoate. Pancreatography (fig. 
1D) confirmed a grossly dilated pancreatic duct. No cells were 
identified in the fluid withdrawn and its amylase content was 
only 25 IU/I. The transient episode of fever and chills that 
followed was treated with gentamicin and clindamycin. The 
next day, gastroenterostomy and pancreatogastrostomy were 
performed. Aspiration cytology of the mass in the head of the 
pancreas at operation was conclusive for adenocarcinoma. 


Case 2 


A 59-year-old woman with a long history of alcoholism and 
recurrent acute pancreatitis was seen at Vancouver General 
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Hospital with abdominal pain and tenderness associated with 
elevation of the serum amylase. Ultrasonography showed a 
pseudocyst in the head of the pancreas that was confirmed by 
percutaneous fine needle aspiration of clear fluid with an 
amylase concentration greater than 10,000 IU/I. The pseudocyst 
rapidly recurred and another appeared in the region of the tail 
of the pancreas. Both pseudocysts were aspirated but again 
rapidly recurred. After 7 months, both pseudocysts were 
drained by cystogastrostomy. Despite complete resolution of 
the pseudocysts, the patient complained of nearly constant 
severe epigastric and back pain that required Demerol for 
control. 

She was readmitted 3 months later for elective surgery for 
chronic pancreatitis. Laboratory investigation revealed iron de- 
ficiency anemia (hemoglobin 9.4 g/100 ml), but other values, 
including serum amylase, were normal. Plain abdominal films 
showed extensive calcification in the head of the pancreas. 
Ultrasonography 3 days after readmission showed an enlarged 
pancreas with dilatation of the pancreatic duct. An ultrasound 
guided 23 gauge spinal needle was inserted into the duct and 5 
ml of clear watery fluid was removed and replaced by 15 ml of 
6096 sodium diatrizoate. Pancreatography (fig. 2) confirmed a 
multiloculated dilatation of the pancreatic ducts and the pres- 
ence of pancreatic stones. No complications occurred and the 
procedure was not followed by any increase in pulse rate, 
temperature, or serum amylase concentration. The next day, a 
longitudinal pancreaticojejunostomy (Puestow) successfully re- 
lieved her abdominal pain. 


Discussion 


A good pancreatogram provides valuable information 
for planning pancreatic surgery. Preoperative pancrea- 
tography can usually be obtained only by endoscopic 
retrograde cannulation of the pancreatic duct. Ultra- 
sound is usually the first investigation for suspected 
cancer of the pancreas. Our cases illustrate that if 
ultrasound demonstrates significant pancreatic duct dil- 
atation, pancreatography can be obtained under ultra- 
sound guidance using the fine needle technique. This 
technique is almost identical to that used for percuta- 
neous aspiration biopsy of the pancreas [5, 6]. Needle 
puncture of an obstructed duct may cause pancreatitis 
and, as in transhepatic cholangiography of the ob- 
Structed biliary tree, should be followed by surgical 
decompression within 24-48 hr. 

While it is not likely that this technique will find wide 
application, it was useful in our cases. Ultrasound or 
computed tomography can allow visualization of mild 
degrees of pancreatic duct dilatation resulting from 
neoplasm and chronic pancreatitis. A confident nonin- 
vasive diagnosis may eliminate the need for further proof 
of ductal dilatation. However, if the diagnosis is uncer- 
tain or if a pancreatic duct anastomosis is considered, 
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Fig. 1.—Case 1. Longitudinal sonogram 2 cm left of 
midline. Pamcreatic duct. B, Transverse sonogram 9 WS -— 
cm above level of umbilicus. Pancreatic duct in region LN 
of head and body of pancreas. C, Transverse sono- 


gram 8 cm above level of umbilicus. Mass in head of ! | al E 
pancreas (arrows) and dilated pancreatic duct. D, 
Contrast material in grossly dilated pancreatic duct. 


percutaneous fine needle pancreatography may be very 
he pful. 
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Metastatic Islet Cell Carcinoma to the Liver Visualized After Intraarterial Epinephrine 


STEVEN R. MILLS,’ JOHN L. DOPPMAN,' AND E. RONALD KAHN? 


Pharmacoangiographic methods for evaluating primary 
and metastatic neoplasms of the liver using both vaso- 
constrictive and vasodilatory drugs have been reported 
[1-6]. The following case of metastatic islet cell carci- 
noma could only be documented by hepatic angiography 
after intraarterial epinephrine. 


Case Report 


A 48-year-old woman had jaundice. Radionuclide liver-spleen 
scan was negative; angiography revealed a hypervascular mass 
in the head of the pancreas with displacement of the superior 
mesenteric and portal veins to the left. She underwent total 
pancreaticoduodenectomy and splenectomy for a 5 cm non- 
functioning islet cell carcinoma of the head of the pancreas. No 
liver metastases were seen at operation, but unresectable tumor 
remained around the portal vein. 

She was seen again 1 year later with weight loss, fever, 
anemia, and back pain. Barium enema and upper gastrointes- 
tinal series revealed a midabdominal mass with tethering of 
jejunal folds and displacement of the transverse colon. Ultra- 
sound examination revealed upper abdominal masses to the left 
and right of midline with a mixed echo pattern, plus two well 
defined masses within the right lobe of the liver. These findings 
were believed to most likely represent recurrent islet cell carci- 
noma in the pancreatic bed and liver; however, a less likely 





possibility of an inflammatory process with liver abscesses was 
also considered. Abdominal arteriography revealed a hypervas- 
cular mass in the right upper quadrant of the abdomen obstruct- 
ing the superior mesenteric vein. Selective right hepatic arteri- 
ography was normal (figs. 1A and 1B). Because liver masses 
had been demonstrated by ultrasonography, right hepatic artery 
injection was repeated after 20 ug of intraarterial epinephrine 
and revealed two well circumscribed hypervascular lesions in 
the right lobe of the liver (fig. 1c). Since both an inflammatory 
process and resectable tumor were excluded by the arterio- 
graphic findings, no further investigation or surgery was pur- 
sued. 


Discussion 


Several investigators have reported on the use of 
intraarterial epinephrine during hepatic angiography for 
evaluating suspected primary and metastatic neoplasms 
[1-4]. Visualization of metastases after epinephrine im- 
proved, worsened, or remained unchanged from control 
angiograms. Boijsen and Redman [1] and Kahn et al. [2] 
believe hypervascular liver metastases are better seen 
after epinephrine. This improved visualization of hyper- 
vascular metastases results from decreased contrast in 
the surrounding normal liver parenchyma combined with 


a 


d J "1 1 
| ux 
. « a. 
mE E r 
3 1 uc". r 


i 
2m 
AMT 

t . d 


E 


Fig. 1.—Selective right hepatic angiogram. A, Control angiogram, arterial phase. Biliary stent present. B, Control angiogram, parenchymal phase. 
C, After intraarterial epinephrine, two hypervascular metastases (arrows) appear. Gas in biliary ducts due to previous choledochojejunostomy. 





Received June 23, 1978; accepted after revision December 8. 1978. 


' Department of Diagnostic Radiology, National Institutes of Health, Clinical Center. Bldg. 10, Room 6S211, Bethesda, Maryland 20014. Address 


reprint requests to S. R. Mills. 


* Diabetes Branch, National Institute of Arthritis, Metabolism, and Digestive Diseases, Bethesda, Maryland 20014. 


AJR 132:664-665, April 1979 


664 


0361-803X/79/1324-0664 $0.00 


AJR:132, Apri! 1979 


failure of tumor vasculature to react to the vasoconstric- 
tive effects of epinephrine. Kahn et al. [2] believe hypo- 
vascular lesions probably are less well seen after epi- 
nephrine. 

In Boijsen and Redman's series of 12 patents with 
liver metastases [1]. all were seen on the control angio- 
grams; however, in two, an increased number of metas- 
tases were appreciated after epinephrine. Goldstein and 
Miller [4] reported a case of liver metastases from carci- 
noid tumor of the small bowel visualized on celiac 
arteriography only after epinephrine. 

Pharmacoangiography with drugs other than epineph- 
rine has been described. Ekelund and Lunderquist [5] 
reported one patient in whom metastases from breast 
carcinoma to the liver could only be visualized during 
hepatic angiography after intraarterial angiotensin. 
Goldstein and Miller [6] reported the conversion of a 
negative tc a positive hepatic angiogram for metastatic 
colonic carcinoma after intraarterial priscoline. 

Thus, while many authors have reported tne useful- 
ness of vasoconstrictive or vasodilatory drugs in improv- 
ing the visualization of liver metastases alreadv apparent 
on controlled studies, conversion of a negative hepatic 
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ang ogram to a positive study is relatively rar» and has 
not been reported in metastatic islet cell carcinoma. 
Vasocorstrictive angiography seems worthwhile when- 
ever confirmation of hypervascular liver metastases is 
critical ia managing the patient. 
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Large Ulcerated Cecal Vascular Malformation: Unusual Gross and Histologic 
Features 


GEORGE M. HOLLENBERG' AND ARNOLD J. SCHWARTZ? 


Although their origin is disputed, cecal vascular malfor- 
mations (also known as angiodysplasias or vascular 
ectasias) are now recognized as a cause of lower intes- 
tinal hemorrhage in the elderly [1-12]. Since gross ana- 
tomic findings in the resected colon are usually absent 
or minimal, these malformations are most often demon- 
strated by angiography [2-12]. Cecal erosions of unde- 
termined etiology have also been described as causes of 
massive lower intestinal hemorrhage [13]. We describe a 
case of an angiographically proven cecal vascular mal- 
formation associated with a large, grossly obvious cecal 
ulcer over 3 cm in diameter. 


Case Report 


A 64-year-old Caucasian male was admitted because of recur- 
rent rectal bleeding. He described seeing "wine colored blood," 
sometimes with clots, mixed with his stool. This bleeding was 
unaccompanied by diaphoresis, abdominal pain, or change in 
bowel habits. These bleeding episodes had started 18 months 
earlier and resulted in two previous hospitalizations. Exhaustive 
examination during these admissions, including upper and 
lower gastrointestinal series, disclosed only a few small divertic- 
ula in the sigmoid colon. However, no angiographic studies 
were done. As no source of bleeding was identified, he was 
given transfusions and released on a low residue diet and stool 
softeners. Neither the patient nor his family had a history of a 
bleeding diathesis, ulcer disease, or heart disease. His only 
medication was Hygroton (chlorthalidone) 50 mg/day orally 
which was taken for mild hypertension for a period of 7 months. 

A physical examination revealed mild skin pallor ana slight 
prostatic enlargement. On rectal examination, dark red blood 
was present on the examiner's finger. No organomegaly, cuta- 
neous hemangiomas, or heart murmurs were noted. 

Admission laboratory data included hemoglobin of 11.2 g/ 
100 ml; hematocrit, 34.3 vol/100 ml; white blood cell count, 
6,100/mm? with normal differential; platelets, 364,000/cm"; pro- 
thrombin time, 11 sec with a control of 11 sec; partial thrombo- 
plastin time, 34 sec with a control of 32 sec. Blood urea 
nitrogen, total bilirubin, SGOT, SGPT, alkaline phosphatase, 
and urinalysis were normal. 

The patient remained stable after admission with only slight 
rectal bleeding. Sigmoidoscopy and colonoscopy were per- 
formed on hospital day 5. Although blood was seen in the 
ascending colon, hepatic flexure, and right transverse colon, 
no bleeding site or ulceration could be identified. After random 
biopsies of the colon and ileocecal valve revealed edema and 
mild inflammation, visceral arteriography was performed. Injec- 
tion of the distal superior mesenteric artery demonstrated a 
small collection of arterioles on the lateral margin of the 
proximal ascending colon in the area supplied by a branch of 
the right colic artery (fig. 1). Instantaneous filling of the vein 
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draining this site occurred during the arterial phase. No other 
vascular anomalies were seen. The arteriographic findings in 
the lateral wall of the proximal ascending colon were interpreted 
as representing a localized arteriovenous communication. As a 
result of these findings, on hospital day 12, the patient under- 
went a right colectomy with ileotransverse colostomy. His post- 
operative course was uncomplicated and he was able to eat 
normally by postoperative day 5. He has continued stable for 6 
months with no bleeding recurrence. 

The surgical specimen was injected with 20 ml of Renografin 
60 (diatrizoate meglumine and diatrizoate sodium injection) 
mixed with 2.5 ml of indigo carmine. The injection was carried 
out in the operating room with the specimen vessels isolated. 
The specimen radiograph was then compared with the previous 
angiographic findings and both radiographs were superim- 
posed on the specimen to aid in the anatomic localization of the 
vascular anomaly. 

The specimen consisted of a 30 cm portion of ascending 
colon including the cecum, vermiform appendix, and an at- 
tached 5 cm segment of the terminal ileum. Numerous petechial 
hemorrhages were present in the colonic mucosa. These were 
attributed to the intraoperative specimen isolation and resultant 





Fig. 1. —Arteriogram of ascending colon. Arrowhead indicates collec- 
tion of arterioles; curved arrow, artery; double arrows , draining vein. 
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Fig. 2.—A, Resected ascending colon with cecal ulcer (arrow). B, Histology df ulcer showing thrombosed ectatic arteriole (A); arteriole with 
organizing thrombus (B); and dilated venule filled with contrast material (C). Elastic stain. x20. 


anoxia. In tne area of the lateral proximal ascending colon 
overlying the site of the vascular malformation seen radiograph- 
ically, a prominent mucosal ulcer was present. This ulcer was 
trenchlike, criented longitudinally, and 3.1 cm long (fig. 2A). No 
other vascular malformations were found. 

Sections cf this ulcer showed an area of necrosis and hem- 
orrhage involving the full thickness of the mucosa and submu- 
cosa to the level of the muscular wall of the colon (fig. 2B). The 
ulcer was permeated with polymorphonuclear leukocytes, lym- 
phocytes, and red blood cells. Aside from vessels and some 
submucosal adipose tissue, few normal architectural features 
were retained. Arranged prominently within the ulcerated region 
were numerous large ectatic arterioles and veins. Some of the 
most ectatic arterioles were oriented with their long axes per- 
pendicular to the ulcer' s luminal surface. Thrombi ranging from 
acute to organizing were present in both dilated and nondilated 
arterioles. Some arterioles were filled either partially or com- 
pletely with masses of red blood cells and fibrin while others 
contained occluding masses of organizing smooth muscle and 
connective tissue. An occasional arteriole revealed a completely 
organized subendothelial thickening. Dilated submucosal veins 
contained contrast material. The scattered petechial hemor- 
rhages seen grossly were not associated with vascular malfor- 
mations or direct arteriovenous communications. No choles- 
terol emboli were identified. The appendix and ileum were 
normal. 


Discussion 


Vascular malformations of the cecum and ascending 
colon are well known causes of lower intestinal hemor- 


rhace in the elderly [1-12]. These lesions ave been 
regarded as congenital [5], neoplastic [4]. or acquired 
[8-12]. 

Al hough the origins are unknown, the vasci lar lesion 
and the aross and histologic findings are simi ar [2-12]. 
Gross ana:omic findings are infrequent and often the 
absence of an obvious anatomic lesion presents a sam- 
pling prcblem to the pathologist. However, several re- 
ports have mentioned the presence of overlyirg mucosal 
erosions 0.1-1.0 cm in diameter [2, 5, 8-10, 12]. These 
erosions. if seen, may facilitate location of the . nderlying 
vascular lesion. Histologically the vascular malforma- 
tions consist of ectatic veins, venules, capil aries, and 
occasionally arteries located in the colonic submucosa 
or mucosa and covered by a mucosal layer -f variable 
thicEness. Bleeding is thought to occur when tnis fragile 
system of vessels is somehow disrupted. In some of the 
repcrts associating vascular malformations wi-1 mucosal 
ulcerations, the presence of focal acute, organized intra- 
vascular. cr partially extruded thrombi is also mentioned 
(2. 9, 10. 12]. Only one [9] comments on thz etiologic 
relation between the mucosal ulcerations and the under- 
lying, occesionally thrombosed, vascular malf=rmations. 
These authors suggested that mucosal ischemia might 
result eitner from pressure created by large submucosal 
veins, thrombosis of submucosal arteries, or “unctional 
shunting cf blood through mucosal capillaries. The ac- 
tualartericvenous communication seen angiographically 
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is rarely identified histiologically [2-12] and was not in 
our case. 

Cholesterol emboli have occasionally been identified 
in arteries supplying the area of colonic vascular malfor- 
mations [6-12]. The significance of these atheromatous 
emboli is in question; some believe them causative [6]. 
others regard them as incidental [12]. None were identi- 
fied in the present case. 

Our case is believed to be the first of a large (greater 
than 3 cm) grossly obvious ulcer associated with an 
extensively thrombosed colonic vascular malformation. 
Whether trauma to the vascular malformation led to 
bleeding, ulceration, and secondary thrombosis or 
whether thrombosis itself in the intact vascular malfor- 
mation was the primary event leading to ischemia and 
ulceration could not be determined. It may be that 
trauma as well as thrombosis and ischemia may be the 
final pathway in bleeding ulceration in some colonic 
vascular malformations. 

Cecal erosions of undetermined etiology have been 
reported as causes of massive intestinal hemorrhage 
[13]. This case suggests that the existence of an under- 
lying vascular malformation be sought in cases of other- 
wise unexplained colonic ulcerations. This may be facil- 
itated by preoperative angiography or specimen angiog- 
raphy as well as exhaustive sectioning of the ulcer site. 

The advisability of colonoscopy in the face of acute 
colonic bleeding is in question [13, 14]. In our case, no 
lesion was seen during colonoscopy and it is possible, 
although not proven, that trauma to the vascular malfor- 
mation during the procedure (1 week prior to surgery) 
may have been an aggravating factor in ulceration. 
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Third Ventricle Meningioma Mimicking a Colloid Cyst in a Child 


YA-YEN LEE,’ SHU-REN LIN,' AND FREDERICK A. HORNER? 


Although meningiomas occur at any age, they are pre- 
dominantly adult tumors. In a review of a 2,620 case 
series of intracranial tumors in childhood, the incidence 
of meningioma was estimated at 1.5% [1], in contrast to 
that of adults, which is around 1096-1596 [2-5]. Intraven- 
tricular meningiomas are very rare. The major menin- 
gioma series, by Cushing and Eisenhardt [2], Olivecrona 
[3], and Simpson [4], with a total of 1,241 cases, showed 
that only 396 of the meningiomas arose within ventricles. 
In 1942, Abbott and Courville [6] reviewed 50 reported 
intraventricular meningiomas and found only four were 
in patients 10 years old or younger. Of the 50 menin- 
giomas, 28 were in the left lateral ventricle, 15 were in 
the right lateral ventricle, and only two originated in the 
third ventricle. In these two third-ventricle meningiomas, 
one occurred in a 36-year-old woman, while the other 
occurred in an 11-year-old girl. Of particular interest is 
that most of these were either fibrous, fibroblastic, or 
psammomatous meningiomas. 

In 1955, Heppner [7] reported two cases of third 
ventricle meningiomas in children, both located in the 
posterior third ventricle. Merten et al. [8] emphasized the 
increased frequency of calcification and higher inci- 
dence of location in the posterior fossa and within the 
ventricles of meningiomas in children and adolescents, 
but meningiomas originating in the third ventricle were 
not mentioned. A case of third ventricle meningioma 
with radiographic features of colloid cyst in a 10-year-old 
boy is reported here. 


Case Report 


M. G., a 10-year-old white boy, was in good health until 4'/2 
months before admission when he began having occasional 
episodes of blurred vision with “black lines" after standing up 
quickly from a reclining position. One night in the month before 
admission, he was awakened by severe headache and abdomi- 
nal pain, followed by nausea and vomiting. He was later awak- 
ened by severe stiffness and tenderness on the right side of the 
neck, and a private physician found bilateral papilledema with- 
out definite localizing signs. Later, he was transferred to Strong 
Memorial Hospital for further neurologic evaluation. 

Neurologic examination revealed the patient was slightly 
ataxic. All the cranial nerves were intact. There was no definite 
motor or sensation deficit. The Romberg test was normal, but 
the patient had poor heel walking. Superficial and deep tendon 
reflexes were unremarkable. Babinski's sign was elicited on the 
right side. Thorough evaluation did not reveal evidence of 
neurofibromatosis. 

Plain skull films showed separation of the sutures and in- 
creased digital markings, indicative of increased intracranial 
pressure. No definite intracranial calcifications were noted. CT 
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demonstrated a 1.5 cm well circumscribed round mass in the 
region of the foramen of Monro associated with a marked 
degree oí cbstructive hydrocephalus (fig. 1A). A significant 
enhancement was noted after intravenous injection »f contrast 
medium (fig. 1B). Calcification was noted in the chcroid plexus 
of the latera! ventricles (fig. 1C). Cerebral angiography revealed 
a slightly hyoertrophied distal posterior medial choroidal artery 
with a faimt -umor blush in the region of the foramen of Monro 
(fig. 2). A colloid cyst was diagnosed preoperatively. 

At right frontal craniotomy a tan-colored, 1.5 cm solid mass 
(fig. 3A), firmly attached to the anterior superior portion of the 
choroid plexus of the third ventricle, was found anc completely 
remcved. A meningioma of the meningothelial pattern with 
occasional psammoma bodies was verified histologically (fig. 
3B). The postoperative course was essentially uneventful, ex- 
cept for an episode of questionable seizure. 


Discussion 


Although tumors arising from the antericr superior 
thirc ventricle are rare, they evoke interest both clinically 
and radiographically. Their symptoms result from ob- 
structing tae flow of the cerebrospinal fluid. Headache, 
vomiting. visual impairment, and acute intermittent pap- 
illedema are due to intermittent obstruction of the fora- 
mer of Monro. When the tumors become large, persist- 
ent obstructive hydrocephalus develops. Tumzrs consid- 
erec in the differential diagnosis are: (1) collcid cyst, (2) 
meringioma, (3) ependymoma, and (4) choroid plexus 
pap lloma. 

Colloid cysts do not contain calcium; therefore, cal- 
cium in tumors in the region of the foramen of Monro 
virtually excludes the possibility of colloid cyst. Angio- 
graphicallv, the internal cerebral vein, as seen in the 
lateral view, may be flattened and displaced downward 
in its posterior third due to dilated lateral ven-ricles. The 
anterior third of the internal cerebral vein may be ele- 
vated, curving concavely downward around tre cyst [9]. 
In cur case, the anterior third of the internel cerebral 
veir was slightly elevated, but was not the typical hump- 
ing described by others [9]. Although a faint choroid 
blush and the hypertrophied distal posterior choroidal 
arteries can be seen in the colloid cyst [10], itis probably 
more common in other third ventricle tumors, such as 
meningiomas (as in our case). A well defined oval or 
round mass of about 2.5 cm or less with a smooth 
margin, and associated with moderate to ma:«ed cilata- 
tion of the lateral ventricle, is always presen: on the air 
stuc y [11-14]. CT will demonstrate a smooth mass with a 
density slightly greater than brain tissue. A significant 
enhancerrent of the lesion will be shown after contrast 
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Fig. 2.— Lateral view, late arterial phase. Slightly hypertrophied distal 
medial posterior choroidal artery with faint tumor blush (arrows). 


material is given [10, 11, 15, 16]. The combined findings 
in the air study and CT are virtually pathognomonic of a 
colloid cyst. 

Ependymomas, common tumors in childhood, are 
distinguishable from colloid cysts. Most are located in 
the fourth and lateral ventricles and rarely in the third 
ventricle. The surface of these tumors is lobulated and 
tufted, resembling cauliflower [5]. CT often shows en- 
hanced solid masses with a small central lucency [17]. 

Choroid plexus papillomas of the third ventricle are 
very rare [5, 18]. They are usually attached superiorly to 
the roof of the ventricle, as are colloid cysts. However, in 
contrast to the well circumscribed colloid cysts [18, 19], 
these tumors tend to be lobulated, and appear as irreg- 
ular frondlike intraventricular masses with significant 
enhancement on CT [17]. In addition, calcification may 
be seen in both ependymomas and choroid plexus pap- 
illoma. 

In our case, CT findings most resembled a colloid cyst. 
The calcification of choroid plexus of the lateral ventri- 
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Fig. 1.—At level of foramen of 
Monro. A, Without contrast, mass with 
density slightly higher than normal 
brain tissue. B, With contrast en- 
hancement, lesion is well circum- 
scribed 1.5 cm mass. C, At 1 cm 
higher, calcification in lateral ventri- 
cles associated with marked obstruc- 
tive hydrocephalus. 
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Fig. 3.—A, Solid mass. B, Meningioma of the meningothelial pattern. 
Psammoma body (arrow). (Low power magnification.) 


cles was believed to be unrelated to the tumor. Such 
calcification is very unusual in a patient this age, and its 
etiology remains unclear. Thorough evaluation failed to 
reveal evidence of neurofibromatosis. At surgery, a well 
circumscribed mass arising from the anterior roof of the 
third ventricle was found and a meningioma was verified. 
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CT Simulation of Cerebellopontine Tumor by Tortuous Vertebrobasilar Artery 


KISHORE G. RAO' AND RAY M. WOODLIEF' 


Cerebellopontine angle masses are usually due to tu- 
mors, most often acoustic neuromas. However, uncom- 
monly the cause is an aneurysm or arteriovenous malfor- 
mation. Rarely, an elongated vertebrobasilar artery may 
extend into the angle, causing cranial nerve symptoms. 
A case of a tortuous vertebrobasilar artery simulating a 
cerebellopontine angle tumor on computed tomography 
(CT) is reported here. 


Case Report 


A 55-year-old black man had right-side hearing loss for 6-7 
years and low-pitched tinnitus for 3 months. There was no 
vertigo or facial spasm. Weber's test showed decreased hearing 
on the right and the Rinne's test was normal bilaterally. Neuro- 
logic examination was negative with no nystagmus and normal 
cerebellar functions. Audiologic evaluation showed very mild 
decreased sensorineural hearing loss and very poor speech 
discrimination in the right ear. 

Tomography of the internal auditory canals showed widening 
of the porus acusticus on the right (fig. 1). CT showed a low 
density area in the right cerebellopontine angle with an adjacent 
discrete semicircular high density area seen only on enhanced 
CT (fig. 2). This was interpreted as a mass in the right cerebel- 
lopontine angle, probably representing a neoplasm with central 
and lateral necrosis allowing enhancement of the medial rim of 
the mass. Because of the possibility that this might be a vascular 
lesion, angiography was performed. Left vertebral arteriography 
showed a very tortuous vertebrobasilar artery extending into the 
right internal auditory canal (fig. 3). 


Discussion 


The differential diagnoses of cerebellopontine angle 
masses are wide ranging. According to Kieffer et al. [1], 
acoustic neuromas account for about 8096 of the cere- 
bellopontine angle masses. Another 10% are caused by 
meningiomas. The remaining 10% are accounted for by 
such diverse entities as epidermoid tumors, chondro- 
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mas, arachnoid cysts, intraaxial tumors growing in an 
exophytic manner, arteriovenous malformations, aneu- 
rysms, or tortuous vertebral, basilar, or anterior inferior 
cerebellar arteries. Angiography is important in the di- 
agnostic workup to exclude a vascular abnormality. 

Involvement through direct pressure effect on cranial 
nerves has been caused either by an aneurysm or tor- 
tuous artery. Kramer and Eckman [2] reported three 
cases of hemifacial spasm associated with redundancy 
of the vertebral artery in 1972. That same year, three 
more cases of a tortuous vertebrobasilar system causing 
cranial nerve signs were reported by Kerber et al. [3]. In 
their three cases also, the main clinical feature was 
unilateral facial twitches. The facial twitches seem to be 
due to the medial location of the motor root of the facial 
nerve after it emerges from the pons. Consequently, 
lateral deviation of the vertebral or basilar arteries results 
in early involvement of the motor root of the facial nerve. 
Our patient's partial deafness is presumably due to 
vascular pressure on the eighth nerve. 

CT has recently been emphasized as an extremely 
useful method in the diagnosis of cerebellopontine and 
internal auditory canal lesions. Several authors suggest 
it obviates the need for some or most of the traditional 
diagnostic examinations [4-6]. 

Positive contrast cerebellopontine angle cisternogra- 
phy is probably the most sensitive method of evaluating 
a suspected acoustic neuroma [4]. Contrast enhanced 
CT, though slightly less sensitive, has the advantage of 
being relatively noninvasive. However, information on 
vascular origin or supply of the mass can only be ob- 
tained by angiography. Thus, an enhancing cerebello- 
pontine mass on CT, which is atypical for a tumor, 
requires angiography to exclude an aneurysm, arterio- 
venous malformation, or tortuous vessel, as evidenced 
by our case. 


Fig. 1.—A, Right internal auditory- 
canal. Widening of porus acusticus 
from erosion by adjacent tortuous ver- 
tebrobasilar artery. B, Normal left in- 
ternal auditory canal. 
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Fig. 2. — A, Unenhanced. Small low 
density area in right cerebellopontine 
angle. B, Enhanced. Sherp curvilinear 
high density zone just medial to low 
density area represents tortuous ver- 
tebrobasilar artery (not ec ge enhance- 
ment). 
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Fig. 3.—Tortuous artery extends 
into right internal audito™ canal. 
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Anomalous Origin of Posterior Choroidal Artery from Basilar Artery 


LINCOLN L. BERLAND' AND VICTOR M. HAUGHTON' 


Anatomic variations of the circle of Willis are common. 
Posterior cerebral arteries develop late in embryologic 
life and have numerous variations [1]. We demonstrated 
an anomalous origin of the medial posterior choroidal 
artery by angiography. Its embryogenesis and signifi- 
cance are discussed. 


Case Report 


A 52-year-old woman was admitted to the Veteran's Adminis- 
tration Hospital, Wood, Wisconsin with trigeminal neuralgia on 
the left side. Selective left internal carotid and left vertebral 
angiography was performed. The left posterior cerebral artery 
originated from the internal carotid artery. The posterior cere- 
bral arteries were not opacified from the basilar. One medial 
posterior choroidal artery was a branch of the basilar artery (fig. 
1). Both vertebral arteries were small. There were no aneurysms 
and no other anomalous vessels. 


Discussion 


In the 40 mm embryo, the trunk of the mesencephalic 
and diencephalic vessels form the stem of the future 
posterior cerebral artery. The posterior choroidal arteries 
are branches of the diencephalic trunk. In the adult, the 
posterior cerebral artery (whether it arises from the 
internal carotid artery or the basilar artery) normally 
gives origin to the posterior choroidal arteries [1, 2]. In 
about 4096 of cases, the origin of the medial posterior 


choroidal artery from the posterior cerebral artery is 
proximal to the posterior communicating artery [2, 3]. In 
the embryo, if the posterior choroidal artery origin is 
medial to the posterior communicating artery and the 
midposterior cerebral artery involutes, then the posterior 
choroidal artery will become a branch of the basilar 
artery (fig. 2). Bilateral origin of the posterior cerebral 
artery from the internal carotid artery with absent poste- 





Fig. 2. —Development of anomalous posterior choroidal artery. A, 40 
mm embryo. Lateral and medial posterior choroidal arteries (PChA) are 
branches of diencephalic trunk (DT). B, Adult. Posterior cerebral artery 
(PCA), which develops from diencephalic and mesencephalic (MT) 
trunks, may be branch of either internal carotid (ICA) or basilar artery 
(BA). Medial and lateral posterior choroidal arteries are branches of 
posterior cerebral artery unless (C) part of diencephalic trunk involutes 
after communication is developed between the diencephalic trunk and 
the basilar artery. (ACA = anterior cerebral artery; MCA = middle 
cerebral artery; PCoA = posterior communicating artery; SCA = superior 
cerebellar artery). 





Fig. 1.— Anomalous posterior choroidal arteries. A, Left internal carotid artery injection. Posterior cerebral artery arises from internal carotid artery. 
B. Vertebral artery injection. Medial posterior choroidal artery (arrows) originates from basilar artery. 
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rior communicating artery (fetal posterior cerebral ar- 
tery) occurs in 0.25% of cases [2]. Therefore, anomalous 
origin of the posterior choroidal artery from the basilar 
artery occurs in less than 0.25%. In our case, the findings 
are incidental to the patient's clinical problem. Trigemi- 
nal neuralgia and hemifacial spasm may be associated 
with cranial nerve compression by various vessels [4]. 
However, to our knowledge, the anomalous posterior 
choroidal artery is not associated with trigeminal neu- 
ralgia. 

In the presence of the anomalous posterior choroidal 
artery, a vertebral artery injection is necessary to dem- 
onstrate posterior choroidal circulation, despite good 
filling of the posterior cerebral artery from the carotid 
injection. Also, the anomalous posterior choroidal artery 
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aris ng from the basilar artery might provide collateral 
circulation in cases of carotid or basilar artery occlusion. 
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Xenon in the Gastric Fundus: Potential Pitfall in Ventilation Scan Interpretation 


WILLIAM J. MARX," JOHN V. COURTNEY,' HEBER MacMAHON,' AND KARIM REZAI-ZADEH':? 


Ventilation and perfusion scanning are well established 
diagnostic procedures used extensively for early detec- 
tion of pulmonary embolism in adults [1, 2]. Lung scan- 
ning to demonstrate pulmonary emboli in children has 
been somewhat limited; however, it has been useful in 
assessing conditions such as unilateral hyperlucent 
lung, obstructive emphysema, bronchiectasis, and cystic 
fibrosis [3]. This report describes a potential pitfall of 
xenon-133 ventilation scan interpretation: a left lower 
lobe ventilation washout retention artifact caused by 
swallowed '??Xe gas. 


Case Report 


A 2'/z-year-old black boy was admitted to University of Chi- 
cago Hospitals and Clinics for evaluation of a chronic respira- 
tory problem. He had numerous episodes of recurrent pneu- 
monia and a few episodes of hemoptysis. 

Chest radiography showed infiltrates and atelectasis of the 
right lower lobe. Despite this collapse consolidation, no over- 
aeration of the left lung or shift of the mediastinum was seen. 
The rest of both lungs was normal. Bronchography revealed 
saccular and cylindrical bronchiectasis of the right lower lobe. 
The left lung was not studied. 


-> 





C 


Fig. 1.—'3??Xenon ventilation (A and B) and °™Tc MAA perfusion (C 
and D) lung scan images show matched ventilation and perfusion 
abnormality at right lung base (arrows). Swallowed gas in fundus of 
stomach simulates pulmonary Xenon retention. 
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A '??Xe ventilation lung scan and °™Tc MAA perfusion lung 
scan showed a matched ventilation/perfusion defect in the right 
lung base posteriorly, corresponding with the findings on chest 
radiography and bronchography (fig. 1). However, delayed 
washout in the area of the left lower lobe was also seen, which 
was inconsistent with the patient's clinical presentation and 
other radiographic data. Swallowed '??Xe gas in the fundus of 
the stomach was the most likely cause of this apparent abnor- 
mality, and an additional anterior abdominal scan in the 20° 
supine Trendelenburg position confirmed the presence of radio- 
nuclice within the stomach (fig 2). 


Discussion 


Lung scanning is an excellent method of delineating 
pulmonary ventilation and perfusion patterns. The pro- 
cedures are relatively noninvasive and easy to perform in 
a cooperative patient. Crying during the examination 
and subsequent gas swallowing may be expected in 
infants and in young or uncooperative children. Single 
breath views may be virtually unobtainable, but equilib- 
rium and washout scans can be made. If washout delays 
are seen in the area of the left lung base, swallowed 
'33Xe gas within the stomach must be excluded before 





Fig. 2. —Supine anterior abdominal scan confirms '??Xenon gas within 
stomach. 
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Congenital Pseudarthrosis of the Clavicle: Report of Three Cases 


GORDON MANASHIL' AND SAMUEL LAUFER* 


Congenital pseudarthrosis of the clavicle is a rare benign 
condition with only one report in the radiologic literature 
[1]. There have been 107 case reports of this entity, 
although it is probably much more common than the 
literature suggests. Three additional cases are reported 
here, and the clinical, radiologic, and surgical spectrum 
of congenital pseudarthrosis is reviewed. 


Case Reports 
Case 1 


A newborn boy, with no history of birth trauma and a product 
of a normal pregnancy and delivery, was referred to the x-ray 
department for chest examination because of a grade ll out of 
VI systolic ejection murmur. Physical examination was normal 
except for the cardiac murmur and a palpable bump over the 
right clavicle. There was no evidence of tenderness, swelling. 
or restriction of motion in the right clavicle. 

Chest radiography (fig. 1) revealed findings typical of congen- 
ital pseudarthrosis of the clavicle with overriding of clavicular 
fragments. The sternal segment was seen above the clavicular 
segment. 


Case 2 


A 2-year-old girl, product of a normal pregnancy and delivery, 
had a visible bump at the midportion of her right clavicle and a 
diagnosis of fracture was made. The parents stated that the 
child had never been uncomfortable on palpation over this 
bump, and there was full unrestricted range of motion of the 
right upper extremity. The child continued to have motion at the 





Fig. 1.—Case 1, newborn. Pseudarthrosis of right clavicle with sternal 


segment above clavicular segment. 
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midportion of her clavicle, although the area was very promi- 
nent on abduction of the right shoulder. Right shoulder radiog- 
raphy revealed changes typical of congenital pseudarthrosis. 
Diagnosis of congenital pseudarthrosis of the clavicle was later 
made when the child was seen by her physician for a totally 
unrelated orthopedic problem (fig. 2). No treatment was neces- 
sary. 


Case 3 


A 10-day-old infant was seen for multiple tetramelic deformi- 
ties consisting of syndactyly and clefts. Family history was 
negative for similar anomalies, and there was no history of 
teratogenic agents during pregnancy nor other abnormalities of 
pregnancy or delivery. The referring orthopedist's diagnosis of 
congenital pseudarthrosis of the right clavicle was based on a 
palpable mass at the midportion of the clavicle; the child was 
asymptomatic on shoulder motion. Subsequent radiography 
showed the characteristic findings (fig. 3). 


Discussion 


Congenital pseudarthrosis of the clavicle was first 
described and classified as an entity distinct from clei- 
docranial dysostosis by Fitzwilliams in 1910 [2]. Since 
then, most of the case reports have been in the or- 
thopedic literature, with only one reference in the radio- 
graphic literature [3-5]. 

The entity is extremely interesting in that it almost 
always occurs on the right side of the patient. In 10%, 
involvement is bilateral [3]. There have been three cases 
of left-side congenital pseudarthrosis, but one of these 





Fig. 2.— Case 2, 2-year-old. Ends of bone are bulbous in older patients, 
but no callus is present. 
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Fig. 3.—Case 3, newborn. Right clavicle has findings typical of 
congenital pseudarthrosis. Sternal segment overlies clavicular segment. 


had associated dextrocardia [3]. The reason for the 
predominent right-side involvement is unclear, but sev- 
eral theories have been advanced. Lloyd-Roberts et al. 
[6] believe there is a relation between high right subcla- 
vian artery and pressure changes on the right side of the 
clavicle due to either cervical r bs on the right side or a 
high right subclavian artery itself. 

The etiology of congenital pseudarthrosis of the clavi- 
cle is not clear. Fracture is an unlikely possibility be- 
cause redness, tenderness, and a history of birth trauma 
are almost always absent. Usually there is no family 
history elicited, although one-third of Gibson's and Car- 
roll's [5] 27 patients did have a family history. If in fact a 
family history can be elicited, the disorder is believed to 
be inherited as a Mendelian recessive gene. 

In examining the embryology of the clavicle, some 
clues as te a possible etiology are found. The clavicle is 
the first bone to ossify in the human body at 5-6 weeks 
[7]. Some authors [8, 9] suggest that there are two 
centers of primary ossification of the clavicle, and that 
the failure of these two centers to coalesce gives rise to 
this condition. Other authors [5] claim that there is only 
one center of ossification of the clavicle, and the forma- 
tion of pseudarthrosis is due to improper bony reabsorp- 
tion of this center. 

Regardless of the etiology of congenital pseudar- 
throsis of the clavicle, clinical diagnoses are usually 
quite similar. Diagnosis is usually made at birth or 
several menths later. The patient's family notices a lump 
of increasing size, which is described as a prominent 
spike under the skin in the midportion of the clavicle. 
The most significant clinical feature is the absence of 
pain, which is critical to differentiation from traumatic 
nonunion. In traumatic nonunion, pain is the predomi- 
nant feature [3]. Occasionally, there is some discomfort 
from activity, which is another reason the patient seeks 
medical help. A constant physical finding in congenital 
pseudarthrosis is that the sternal segment always over- 
lies and iS above the acromial segment. Café au lait 
spots are not a feature of congenital pseudarthrosis, 
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although one case report indicated several spots with no 
other stgmata of neurofibromatosis. The a»sence of 
other congenital anomalies is also a constant finding in 
clin cal evaluation of these patients. Case 3 in our series 
is Quite atypical in that there were several -eratogenic 
defects. 

Radiographic diagnosis of pseudarthrosis of the clavi- 
cle s easy. The middle one-third of the clavicie is always 
invelved, and the condition is usually close to the junc- 
tior of the clavicle and the lateral third. The segments 
are not in continuity and the ends of the bone are 
enlarged. There is no callus present and no reactive 
bore. As mentioned before, the medial segment always 
overlies the lateral segment. 

Differential diagnoses of congenital pseudzrthrosis of 
the clavicle are primarily cleidocranial dysostosis and 
posttraumatic pseudarthrosis. Cleidocranial dysostosis 
usually affects other bones and midline structures. There 
are skull defects, bilateral clavicular defects, pelvic de- 
fec's, and a very strong family history. Posttraumatic 
pseudarthrosis is a less distinct differential diagnosis. 
This entity is always painful; there is always 'enderness 
on pressure and on motion of opposing fracture frag- 
meats [3]. Radiography of posttraumatic pseudarthrosis 
ust ally shows exuberant callus and the ends of the bone 
are quite bulbous. 

The gross pathologic findings of congenital pseudar- 
throsis are constant. The ends of the two bor e segments 
are covered by cartilage and often separated by fibrous 
tissue. There are no pathologic features of aneurofibro- 
matosis or fibrous dysplasia. 

Surgical treatment of congenital pseudzrthrosis is 
straightforward, consisting of excision of the cartilagi- 
nous cep, alignment of the fragments, and occasionally 
bone grafting or internal fixation. At least onz-half of the 
cases cf congenital pseudarthrosis of the clavicle are 
asymptomatic and need no further treatment. 
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Mucocele of the Petrous Temporal Bone 


ANNE G. OSBORN! AND JAMES L. PARKIN? 


Mucoceles result from the accumulation of secretions in 
an obstructed sinus. Mucoceles of the frontal and eth- 
moidal sinuses are not uncommon. but are rarely located 
in the maxillary or sphenoidal sinuses [1-3]. While 
sphenoid sinus mucocele eroding the petrous temporal 
bone has been described [4, 5]. mucocele originating 
within the petrous apex itself has not been reported. The 
case presented here adds mucocele to the extensive list 
of lesions that can cause a lytic defect in the petrous 
temporal bone. 


Case Report 


A 38-year-old woman had a 6 month history of roaring tinnitus 
and left-side hearing loss without otorrhea or vertigo. Otologic 
and neurologic examinations were normal except for markedly 
decreased left-side response to ice water calorics. Audiometry 
revealed a 50-60 dB left-side sensorineural hearing loss. Plain 
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films and temporal bone tomography demonstrated a 2.5 cm 
lytic lesion with a surrounding sclerotic rim in the left petrous 
apex (fig. 1). CT scan showed no extension into the posterior 
fossa or cerebellopontine angle cistern. Magnification-subtrac- 
tion left carotid and vertebral angiography and cerebellopontine 
angle cisternography were normal. 

Repeat audiometry 6 months later demonstrated progressive 
sensorineural hearing loss. Calorics showed complete absence 
of left-side labyrinthine function. 

A transcochlear petrous apetectomy, cochlear resection, and 
complete mastoidectomy were performed. At surgery, cloudy 
fluid was aspirated. Cultures were negative. Microscopic sec- 
tions demonstrated a cyst wall lined by simple cuboidal epithe- 
lium. The final pathologic diagnosis was mucocele. 


Discussion 


To the extensive list of lesions that can cause lytic or 
cystic defects in or adjacent to the petrous apex, we add 


Fig. 1.—Surgically documented 
temporal bone mucocele. A, Antero- 
posterior hypocycloidal tomogram. 
Large lytic lesion (arrows) in petrous 
apex communicates with cochlea. 
More posterior sections also disclosed 
erosion of internal auditory canal and 
meatus. B, Submentovertex hypocy- 
cloidal tomogram. Scalloped zone of 
sclerosing osteitis surrounds margins 
of lytic lesion (arrows). 
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temporal bone mucocele. The etiology of this unusual 
case is obscure, but likely involved inclusion of ectopic 
seromucinous tissue within the developing petrous 
ridge. The radiographic findings in mucocele of the 
petrous temporal bone are nonspecific. The destructive 
lesion may have scalloped, somewhat sclerotic borders. 
The major differential diagnostic considerations should 
include congenital epidermoid cyst, arachnoid cyst, pet- 
rous apex air cell, apical petrositis following otitis media, 
neurinoma, glomus tumor, aneurysm, systemic meta- 
bolic or metastatic disease, and secondary involvement 
of the temporal bone from lesions arising in the skull 
base or cranial fossae [6-9]. 

Large petrous apex air cells are usually an asympto- 
matic normal variant. Primary or congenital cholestea- 
tomas in the petrous pyramid are developmental lesions. 
They occur behind an intact tympanic membrane and 
probably arise from embryonal inclusions of epithelial 
cell rests [10, 11]. Symptoms may include both profound 
sensorineural hearing loss and facial palsy of gradual 
onset and progression. Tomography usually discloses a 
lytic lesion with sclerotic, scalloped borders [12, 13]. The 
radiographic findings are indistinguishable from petrous 
apex mucocele. 

Petrositis (Gradenigo’s syndrome) results from an in- 
fection in the mastoid air cells surrounding the labyrin- 
thine capsule and can occur only in the 30% of temporal 
bones where pneumatization extends to the petrous 
apex [6]. Otorrhea is a common feature and the symp- 
toms frequently occur 10-50 days after an episode of 
acute otitis media or mastoiditis [14]. Radiographically 
this entity is characterized by patchy, irregular foci of 
bone destruction in the petrous pyramid [6]. 

Sarcomas, neurofibromas, giant cell tumors, chordo- 
mas, meningiomas, and a variety of metastatic lesions 
can all present as lytic defects in the petrous ridge [6, 
15]. With the possible exception of neurofibroma, these 
lesions are usually poorly defined and do not show the 
marginal sclerosis often characteristic of mucocele or 
primary cholesteatoma. If of sufficient size, glomus tu- 
mors may also erode the petrous apex [15, 16]. 

Extracranial aneurysms of the internal carotid artery, 
particularly its petrous portion, are uncommon. True and 
false middle ear aneurysms have been reported [17-20]. 
The rare aberrant internal carotid artery [21, 22] as well 
as a high jugular bulb secondary to congenital bony 
dehiscence [23] appear radiographically as bony defects 
in the petrous ridge. However, these anomalies are 
usually limited to the middle ear cavity and their vascular 
nature is readily identified by cerebral angiography. 

Systemic disease processes such as histiocytosis X 
and the various reticuloses may also cause destruction 
of the petrous apex. These can usually be distinguished 
by the presence of osseous lesions elsewhere. 
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Editorial 


Róntgen: Application Denied 


Setting: The Town Hall of Würzburg in 1896. Enter a 
gentleman dressed in cape and top hat. 


Official — May | help you? 

Gentleman — My name is Wilhelm Conrad Róntgen. | 
am here to inquire about the status of my application for 
the new machine which | submitted to the Health Sys- 
tems Agency of Greater Würzburg. 

Official — Yes, Dr. Róntgen. We received your applica- 
tion, and we have examined it in great detail. There are, 
however, many questions left unanswered. 

Dr. Róntgen — Yes, | found it was quite difficult for me 
to complete your application. 

Official — Well, Dr. Röntgen, we anticipate that your 
new machine will cause many problems. You claim your 
new ray permits physicians to look inside the human 
body and to evaluate bones prior to surgery. We feel that 
there may be some slight merit to your invention; how- 
ever, to consider this a medical necessity and to expend 
huge capital sums will raise the cost of medical care 
here in Würzburg. In addition to the equipment, think of 
the personnel needed to run each of these units. We 
would also have to purchase x-ray plates and record 
these images and then store this information. 

Dr. Róntgen — But just think of what this x-ray means 
to patients; for the first time, we can diagnose fractures 
intelligently, and | am working on new applications of my 
ray that will permit a doctor to look inside the chest and 
abdomen and visualize the stomach, colon, and other 
areas of the body. Diseases may be found earlier when 
they can be corrected. 

Official — Even if those procedures were possible, and 
they certainly have not been proven so, as yet, we can't 
do very much about most diseases, so why find them 
earlier. If we do find these diseases, we will only have a 
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proliferation of surgical procedures and other ancillary 
medical tests. We must consider that our budget is 
limited, and we must put our health care dollars into 
more useful areas. 

Dr. Röntgen — But think of. . . . 

Official —1f we don't limit the use of the new modality, 
each and every hospital will then want one of your units. 
What will happen to the cost of medical care then? If you 
are correct and your unit will allow physicians to see 
other parts of the body, not just bones, then, no doubt, 
there will be a third and fourth generation x-ray unit. 
How can we stop that proliferation? No, no, Dr. Röntgen, 
the Agency will only approve one of your units for the 
Greater Würzburg area. If we don't place these restraints 
on the unit, then the use of the x-ray will increase, and 
everyone with a headache or a stomachache will demand 
to have an x-ray. 

Dr. Róntgen — Just think of the improved patient care 
my x-ay.... 

Official — The Würzburg HSA has decided that x-ray is 
still an experimental modality. We will not have our third 
party payers reimburse any hospital for the use of x-ray 
on any part of the body but bones. Uses in the stomach, 
chest, etc. must be considered experimental and will not 
be reimbursed. | also would like to caution you to prevent 
your unit from falling into the hands of private practition- 
ers. Who knows how many private x-ray offices would 
spring up if we did not include physicians' offices as part 
of our "certificate of need” legislation. Perhaps you 
could find some other use for your new ray—try shoe 
stores! 


Harold Moskowitz 
Mount Sinai Hospital 
Hartford, Connecticut 06112 
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Letters 


Accuracy of Lymphangiography 


An article by Kademian and Wirtanen [1] in the December 
1977 AJR misquoted work done by our group [2]. It incorrectly 
stated that our group reported the accuracy of positive lym- 
phangiogrems. 

The work in question concerned 155 patients who underwent 
staging laparotomy, of whom 153 had negative or equivocal 
bipedial lymphangiograms. In 128 patients with negative lym- 
phangiogrems, four were found to have pathology in lymph 
nodes that also contained lymphangiogram reaction indicating 
they were visualized preoperatively. We consider the equivocal 
lymphangiegrams in 25 patients to be negative; one of these 
patients was found to have Hodgkin's disease in the nodes seen 
on the lymphangiogram. Only two of the 155 patients had 
evidence cf disease by lymphangiography. It was limited to 
inguinal and iliac areas and subsequently confirmed as such at 
surgery. 

The incidence of false negative diagnoses in patients with 
negative or equivocal lymphangiograms is thus 5 in 153, or 
3.3%. The accuracy of a negative lymphangiogram is therefore 
96.7%. 

Our stucy confirmed Kademian and Wirtanen's position that 
false negative lymphangiograms are infrequent, but it does not 
make any comment on the accuracy of positive lymphangio- 
grams, as their reference to our work suggests. 

Roger William Rodgers 

Jess F. Gamble 

James J. Butler 

Lillian M. Fuller 

University of Texas System Cancer Center 
M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77030 
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The Seurat Spleen 


Radiologists often compare their arteriographic findings to 
works of art. In the case of the traumatized spleen, diffuse or 
localized nodular collections of contrast material in the late 
arterial and capillary phase have been likened to the stars in 
“Starry Nicht," a painting by Vincent van Gogh [1]. 

Mottling in a ruptured spleen has been attributed to several 
mechanisms. Brindle [2] suggests sinusoidal stasis, traumatic 
arterioveneus aneurysm, or contrast leakage from fragmented 
sinusoids. Scatliff et al. [1] postulate that stasis of blood and 
contrast material within marginal sinuses because of contusion, 
hematoma. or hypotension are responsible for this appearance. 
This pattern of opacification provides the angiographer with the 
most reliadle sign of splenic injury. Other valuable findings 
include displacement and compression of splenic vessels and 
parenchyma by hematoma, radiolucent defects indicating lac- 
eration, and early venous filling [3]. 
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=ig. 1.— Section from "La Parade" by Georges Saurat illustrates 
pointillistic technique. Hundreds of tiny dots merge intc single image. 
Do: patterns, clearly visible in magnified insert, are strix ngly similar to 
arteriograms of traumatized spleen. (Reproduced with p2rmission of the 
Metropol tan Museum of Art, New York.) 





=ig. 2 — 'Starry Night" by Vincent van Gogh has besn compared to 
arteriographic findings in ruptured spleen. (Reproduced with permission 
of he Museum of Modern Art, New York.) 


n our series of 45 patients with positive arte ‘iograms and 
surgically proven ruptured spleens, 29 had some orm of extrav- 
asation or mottling. In 16 of these cases, the pattarn of extrava- 
sation wes more reminiscent of the works of G=orges Seurat 
than van Gogh, his contemporary. 
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Fig. 3. — Ruptured spleen. Selective celiac arteriogram demonstrates 
multiple punctate areas most prominent at the midpole of the spleen 
similar to magnified insert of branching tree in fig. 1. 





Fig. 4.— Ruptured spleen. Abdominal aortogram showing large glob- 
ular areas of extravasation in the spleen is reminiscent of van Gogh's 
“Starry Night” (fig. 2). 


Figure 1 typifies the work of Seurat (1859-1891), who, like 
van Gogh, was a late 19th century post-Impressionist period 
French artist [4]. The coarse swirling brush work of van Gogh 
(fig. 2) underscores the dissimilarity of the two artists methods. 
While van Gogh relies on large globular images that exist 
independently of each other, Seurat delights in a pointillistic 
technique, composed of hundreds of tiny dots that merge 
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almost imperceptibly at a distance. A celiac arteriogram on a 
patient with a proven ruptured spleen (fig. 3) nicely demon- 
strates the similarity to Seurat's technique. Seurat's subtlety of 
brush stroke is impossible with van Gogh, whose blaring 
blotches of color are more reminiscent of massive extravasation 
(fig. 4). 

We propose the “Seurat spleen" as a more accurate artistic 
representation of splenic injury, lest the radiologist be accused 
of cultural ignorance. 

Jeffrey B. Kass 

Baylor College of Medicine 
Richard G. Fisher 

Baylor College of Medicine and 
Ben Taub General Hospital 
Texas Medical Center 

Houston, Texas 77030 


REFERENCES 


1. Scatliff JH, Fisher ON, Guilford WB, McLendon WW: The 
starry night splenic angiogram. AJR 125:91-98, 1975 

2. Brindle MJ: Arteriography and minor splenic injury. Clin 
Radiol 23:174-180, 1972 

3. Gold RE, Redman HC: Splenic trauma: assessment of 
problems in diagnosis. AJR 116:413-418, 1972 

4. Janson HW: History of Art. Englewood, N.J., Prentice-Hall, 
1967, pp. 505-507 


Antibiotic Therapy 


In reference to Moss et al. [1], 2 years ago Dr. Moss presented 
his findings on the use of antibiotics in Crohn's disease at the 
annual meeting of the Society of Gastrointestinal Radiologists, 
Hilton Head, South Carolina. At that time, | commented that | 
have been using antibiotics for the last 10 years in selected 
cases of Crohn's disease with equivocal results. In those pa- 
tients with sinus tracts and fistulae, antibiotics were useful prior 
to surgery. 

In an occasional case without sinus tracts or fistulae, there 
was almost complete resolution of the radiographic findings 
with antibiotic treatment. Despite my equivocal results, | would 
recommend a trial of antibiotics in those patients with symp- 
toms, especially since there is no specific therapy in Crohn's 
disease. 

An unfortunate complication of antibiotic therapy is diarrhea, 
which necessitates discontinuation of the drug. 

Richard H. Marshak 
Mt. Sinai Hospital 
New York, N.Y. 10028 
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Abstracts of Current Literature 





Chest 


Surgical management of malignant mesothelioma. DeLaria 
GA, Jensik B, Falser P, Kittle CF (Rush-Presbyterian-St. Luke's 
Medical Center, 1753 West Congress Parkway, Chicago, Illinois 
60612). Ann Thorac Surg 26:375-381, Oct 1978 


Malignant mesothelioma is a difficult disease to treat. This 
survey reviews the surgical management of 18 patients. Of this 
group, seven received limited treatment consistng only of 
pleurectomy or biopsy. Their survival was 10 morths, and no 
patients were free of disease at the time of their death. The 
remaining 1! patients were treated by radical extrapleural pneu- 
monectomy. There were two long-term, disease-free survivors 
at 2 and 4 years. Mean survival for this latter group was 15 
months, and most patients experienced some relef of symp- 
toms. The authors conclude that radical extrapleural pneumo- 
nectomy is safe, without major morbidity, offers good palliation, 
and an oppertunity to achieve a cure. 


W. Richard Webb 


Mediastinal masses of vascular origin. A review. Kelley MJ, 
Mannes EJ, Ravin CE (University of California. San Diego 
School of Medicine, University Hospital, 225 West Dickinson 
Street, San Diego, California 92103). J Thorac Cardiovasc Surg 
76:559-572. Oct 1978 


Approximately 10% of mediastinal masses are of vascular 
origin, the majority of which are aortic aneurysms. This survey 
reviews numerous additional entities in which abnormal or 
dilated vessels produce a mediastinal mass lesion. Described 
conditions include abnormalities of the systemic and pulmonary 
arteries anc veins. 


W. Richard Webb 


Pulmonary sequestration presenting as congestive heart fail- 
ure. Rancem JM, Norton JB, Williams GD (Department of 
Surgery, University of Arkansas for Medical Sciences, 4301 
West Markham, Little Rock, Arkansas 72201). J Thorac Cardio- 
vasc Surg 76:378-380, Sept 1978 


The authors report the case of a 6 month old infant with an 
intralobar sequestration in the left lower lobe producing a large 
aortic-to-pulmonary vein shunt and congestive heart failure. 
The anoma!ous systemic artery supplying the sequestration was 
equal in size to the aorta. Although such shunts are usually 
small and asymptomatic, they can increase in volume with age. 
Only one prior case of sequestration resulting in congestive 
heart failure has been reported. 


W. Fichard Webb 


Pathogenesis of neurogenic pulmonary edema. Wray NP, 
Nicotra MB (Department of Medicine, Baylor College of Medi- 
cine and Veterans Administration Hospital, Houston, Texas). 
Am Rev Respir Dis 118:783-786, Oct 1978 


The cause of pulmonary edema after severe injury of the 
central nervous system has been unclear. It has been suggested 
that the cause of pulmonary edema is massive alpha-adrenergic 
release frcm an irritative lesion in the central nervous system, 
resulting in marked but transient systemic and pulmonary hy- 
pertension. This presumably would produce a fluid shift from 
the systemic circulation to the more compliart pulmonary 
circulation with resulting fluid loss into the lung. The authors 
present a case supporting this hypothesis. A 64-year-old man 
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suffered an intracranial hemorrhage. He had recurrent brief 
episodes of self-limited increased systemic arterial. pulmonary 
arterial, and pulmonary capillary wedge pressures associated 
with worsening of his respiratory status and chest radiographs. 
Raciographs showed typical findings of pulmonary edema. 


W. Fichard Webb 


Localized amyloidosis of the lower respiratory tract. Rubinow 
A. Celli BR, Cohen AS, Rigden BG, Brody JS (TForndike 314, 
Boston City Hospital, 818 Harrison Avenue, Boston, Massachu- 
setts 02118). Am Rev Respir Dis 118:603-611, Sept 1978 


^myloidosis limited to the lower respiratory trac: is relatively 
rare, but can occur in three forms. Tracheobronch al deposition 
is the most frequent form of localized amyloidosis (41 reported 
cases), and often results in cough, dyspnea, and hemoptysis. In 
56% of patients atelectasis distal to the site of obstruction is 
radiographically visible; 9% had hilar or mediastinal mass. 
Brcnchoscopy is usually needed for diagnosis. 

Modular pulmonary amyloidosis (31 reported cases) can pres- 
ent with a solitary (16 cases) or multiple masses (15 cases) and 
both calcification and cavitation can be visible. 

Diffuse parenchymal amyloidosis (four reported cases) with a 
radiographic pattern of interstitial densities has a poor prog- 
nosis with progression and respiratory failure. 


W. Richard Webb 


Su5pulmonary pneumothorax. Schulman A, Dalrymple RB 
(Groote Schuur Hospital and University of Cape Town, South 
Afr ca). Br J Radiol 51:494-497, July 1978 


Seven cases of subpulmonary pneumothorax ere presented: 
four due to penetrating stab wounds, two to blunt trauma, and 
one to osteosarcoma metastasis, all on the left sice. The typical 
and diagnostic appearance is a basal band of radiolucency 
bounded above by the thin hairline of visceral pleura paralleling 
the dome of the hemidiaphram. When partially clotted blood is 
also present, the appearance becomes less typicel and must be 
dif'erentiated from traumatic herniation of bowel and from 
traumatic pneumatocele by barium studies and by decubitus 
raciograpns respectively. 

The shape of the pleural cavity between the dome of the 
hemidiaphram and the concavity of the lung base is thought to 
allow the collection of a basal pneumothorax. Pneumothorax is 
rarely seen at this location, however, because blebs and bullae 
which are the most common causes of pneumothorax are most 
often located in the upper lobes. In six of these patients, there 
wes no clinical or radiographic evidence of existing lung dis- 
ease. Though this is an uncommon primary location, these 
authors stress the importance of scrutinizing the ung bases for 
evidence of a subpulmonary pneumothorax as well as the 
ap ces, particularly following basal trauma. 


Noe! K. Allan 


Pulmonary complications in fulminant hepatic fa lure: analysis 
of serial radiographs from 100 consecutive patients. Warren 
R, Trewby PN, Laws JW, Williams R (King's Col ege Hospital 
and Medical School, Denmark Hill, London SE5, =ngland). Clin 
Radiol 29:363-369, July 1978 


Seria! chest radiographs of 100 consecutive patients with 
fulminant hepatic failure were analysed. In 48 patients, serial 
chest x-rays remained normal throughout their lHness. Of the 
remaining 52 patients, 31 developed changes wtich could be 
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largely attributed to their unconscious state. The frequency was 
similar to that reported in patients unconscious following bar- 
biturate and other sedative drug overdose. In this series. these 
included collapse of the right upper lobe after passage of an 
endotracheal tube (10%), collapse of other lobes or the whole 
lung as well as pneumothorax. lung abscesses, and pleural 
effusions. The frequency of pulmonary edema (3796) was much 
higher than that reported in other metabolic comas and may be 
related to accumulation of toxic compounds in the blood. These 
authors have previously demonstrated a high pulmonary extra- 
vascular water volume without evidence of heart failure to 
account for the edema. The degree of intrapulmonary shunting 
(25.396) in 25 patients with normal chest x-rays was a further 
unexpected finding and unlike previous reports was not associ- 
ated with any mottling on the chest x-ray. Direct arteriovenous 
communications were not found on wedge angiograms and the 
most likely cause of such shunting may be inappropriate dilata- 
tion throughout the pulmonary vascular tree. The early radio- 
logic detection of these serial changes may explain why the 
mortality was no higher in those patients who developed pul- 
monary complications. 


Noel K. Allan 


Cardiovascular 


Radiation exposure to the operator performing cardiac an- 
giography with U-arm systems. Balter S, Sones FM Jr, Bran- 
cato R (Cleveland Clinic, 9500 Euclid Avenue, Cleveland. Ohio 
44106). Circulation 58:925-932, 1978 (by permission American 
Heart Association) 


We measured the radiation exposure received by a group of 
operators performing 700 coronary angiograms. Al! studies 
were performed using the brachial artery approach and the 
Philips Cardio Diagnost. Nineteen sites were monitored on each 
operator, using lithium fluoride thermoluminescent dosimeters. 
Four hundred examinations were performed with a table- 
mounted protective shield in place. Three hundred were per- 
formed without the shield. The average exposures (in mR per 
study) with and without the shield were 1.9/6 for the eyes and 
1.4/8.3 for the thyroid. 

The resulting operator exposure with the shield in place is 
low enough so that an operator performing 25 procedures per 
week on a continuous basis will not exceed the recommenda- 
tions of the National Commission on Radiological Protection 
and Units. We therefore strongly recommend the use of a 
properly designed and appropriately positioned shield with all 
U-arm systems. 


Author Abstract 


The epinephrine effect in renal angiography revisited. Ekelund 
L, Gerlock J Jr, Goncharenko V (Vanderbilt University Hospital, 
Nashville, Tennessee 37232). Clin Radiol 29:387-392, July 1978 


The effect of various doses of epinephrine on the renal 
vessels was studied angiographically in 15 kidneys including 
three renal tumours. Commonly used doses (10-25 jg) are 
often too high as demonstrated in this study. Our findings 
indicate that the optimal dose for pharmacoangiography of 
renal masses should be 2-5 wg of epinephrine. The time interval 
between drug administration and angiography should be less 
than 1 min and optimally in the range of 10-30 sec. 


Author Abstract 


Thymic venography in myasthenic and nonmyasthenic pa- 
tients: report of 43 cases. Falappa PG, Bonomo L, Danza F. 
Quilici N, Renda F, Saracca L (Istituto di Radiologia 
dell'Università Cattolica del Sacro Cuore, via della Pineta Sac- 
chetti 526, Roma, Italy). Rays 2:361-368, 1977 


The authors have performed 43 thymic venographies of which 
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40 were carried out in patients with myasthenia. In 26 cases the 
pathologic process was of hyperplasia while in 14 the lesion 
was a thymoma. The three patients without myasthenia were 
also affected by thymomas. 

A specially curved catheter of their own design, introduced 
using the Seldinger technique into a femoral vein was brought 
up to the level of the thymic vein. Six to 8 cc of a water soluble 
contrast medium were injected. The examination lasted 20-30 
min. No significant complications were noted. If the pressure 
injection was too high, some extravasation of the contrast 
medium occurred in the thymus, resulting in minimal and 
transient retrosternal pain. Satisfactory results were obtained in 
90% of the cases. 

Lesions ranged in size from 2-12 cm. The presence of a very 
fine and irregular vascular pattern, or of an avascular area 
outlined by vessels surrounding it were the most common 
findings. The venographic patterns, however, did not allow a 
differential diagnosis between a benign or a malignant tumor. 


Antonio F. Govoni 


Isolated aneurysm of the iliac artery. Lowry SF, Kraft RO (St. 
Joseph Mercy Hospital, Ann Arbor, Michigan 48106). Arch Surg 
113:1289-1293, 1978 


Isolated atherosclerotic aneurysmal dilatation of the iliac 
artery (in the absence of aortic aneurysm) is rare and difficult to 
diagnose clinically for two reasons. First, symptoms of intact 
iliac artery aneurysms are unusual and when present often 
mimic urological or neurological disease; and secondly, be- 
cause of its deep location, the isolated iliac artery aneurysm is 
rarely palpable on clinical examination. The detection of iso- 
lated iliac artery aneurysms prior to rupture is therefore fre- 
quently fortuitous, e.g., during aortography for peripheral vas- 
cular disease (and herein lies the significance of this entity to 
radiologists). The authors estimate that at least 5096 of un- 
treated iliac artery aneurysms will ultimately rupture, and urge 
elective surgical intervention, since operative mortality for rup- 
tured iliac aneurysms was 52%. 


Reiley Kidd 


Angiography in the evaluation of traumatic lesions to the liver 
(in Italian). Rossi P, Passariello R, Simonetti G (Istituto di 
Radiologia, Policlinico Umberto |, I-00161 Roma, Italy). Radiol 
Med 64:283-286, 1978 


This review of hepatic angiography in the setting of trauma is 
based on a large series of cases from which the authors draw 
conclusions regarding indications for the examination. 

1. Posttraumatic preoperative evaluation for hemorrhage, 
hematoma, parenchymal damage or associated lesions of 
spleen, kidney, or bowel. 

2. Hemorrhage from the digestive tract of undetermined 
origin, as in cases of hemobilia and of stress ulcer. 

3. Possible intraperitoneal hemorrhage following surgery 
and as follow up after hepatic resection. 

4. To follow progress of spontaneously resolving hematoma 
or pseudoaneurysms. 

5. In cases of portal hypertension following hepatic trauma 
where thrombosis of the portal vein or an arterioportal fistula is 
suspected. 

6. Instances where abdominal pain persists long after trauma 
and scintigraphic studies show abnormalities. 


Antonio F. Govoni 


Hepatic oil embolism following lymphography. Ngan H, James 
KW (Queen Mary's Hospital, Roehampton, London, SW 15, 
England). Br J Radiol 51:788-792, Oct 1978 


Lymphograms of 1,000 patients were reviewed with special 
reference to the occurrence of hepatic oil embolism following 
the procedure. Oily contrast medium (‘‘Lipidol’’ ultra-fluid) was 
found in the liver in seven cases, five of whom had carcinoma of 
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the cervix uteri. Hepatic oil embolism was not encountered in 
patients with lymphomas in this series. Complete or partial 
lymphatic ebstruction was present in all seven cases and one 
patient hac almost complete obstruction of the inferior vena 
cava. Malicnant disease need not always be the predisposing 
factor since hepatic oil embolism occurred in one patient with 
retroperitoneal fibrosis. The routes through which the contrast 
medium may reach the liver are discussed and lymphaticoportal 
communications in the mesentery are thought to play an impor- 
tant role. Contrast was invariably seen in the liver within 2 hr of 
commencement of the injection and was still faintly visible in 
one case 3'/2 months later. The way in which the contrast 
pattern in tne liver changes with time is described. An attempt 
is made to correlate the radiological appearances with the fate 
of the contrast medium in the liver. 


Author Abstract 


Gastrointestinal 


Spatial distribution of colonic carcinoma. Morgenstern L, Lee 
SE, (Cedar-Sinai Medical Center, Los Angeles, California 
90048). Arch Surg 113:1142-1143, Oct 1978 


During tne past several decades, there has beer a shift in the 
distribution of colorectal cancer toward the right side, with an 
increase im colon lesions on the right side and a marked 
decrease in rectal lesions. The authors report 1,000 consecutive 
cases of colonic carcinoma resected at their institution in the 
decade be*ween 1966 and 1977. Of these, 2496 were located in 
the right eolon, 16% in transverse colon, 7% in descending 
colon, 38% in sigmoid and rectosigmoid, and only 15% in the 
rectum. The older dogma that two-thirds or three-fourths of all 
colonic cancers discoverable by digital examination and proc- 
tosigmoidescopy is no longer valid. Detection and screening 
methods must, therefore, be oriented toward the whole colon, 
rather thar concentrating on its most distal segment. The stool 
guaiac test for occult blood (hemoccult test), the well-per- 
formed basium enema examination, and colonoscopy must play 
an increasingly prominent role in colonic detection and screen- 
ing. 

Reiley Kidd 


Pseudoporyposis in Crohn's disease. Freeman AH, Berridge 
FR, Dick AP, Gleeson JA, Zeegen R (Addenbroo«e's Hospital, 
Cambridge, England). Br J Radiol 51:782-787, Oct 1978 


Eight cases of pseudopolyposis occurring in Crohn's colitis 
are described emphasizing the variability of these lesions. Four 
main types were found namely, localized multiple pseudopoly- 
posis, localized giant pseudopolyposis, generalized pseudo- 
polyposis, and long finger-like pseudopolyps. 

Pseudopolyps in Crohn's disease are not an uncommon 
finding and their presence in itself does not help in the differ- 
entiation cf ulcerative colitis from Crohn's colitis. Several pre- 
vious authors have emphasized the importance of pseudopol- 
yposis in ulcerative colitis as a distinguishing feature from 
Crohn's colitis. Multiple pseudopolyposis of the colon in 
Crohn's disease is a rare cause of obstructive symptoms and 
this report emphasizes that without clinical or otner radiologic 
features, cifferentiation from a villous tumor may be difficult, 
except by colonoscopy or laparotomy. The twc examples of 
localized ciant pseuodopolyposis in this series bring the total 
reported to eight. 


Noel K. Allan 


Changes n the detail mucosa pattern of the colon in early 
stages of ulcerative and granulomatous colitis (in German). 
Persighel M, Spieth W, Klose KC, Cen M (Abteilung Radiologie 
der Med, Fakultat an der Rhein.-Westf, Technischen Hochs- 
chule Aachen, Goethestr. 27-29, 5100 Aachen, Germany). 
ROEFO 129:177-178, 1978 
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The authors discuss the detailed relief pattern of the colonic 
mucosa as seen on the double contrast examination in relation 
to the early diagnosis of inflammatory bowel disease. The 
presence of a granular appearance suggests an aarly stage of 
ulcerative colitis, while multiple small flecks of ccntrast, some- 
times surrounded by a clear area, indicate aphtF ous ulcers in 
an early stage of Crohn's disease. Since these firdings are not 
seen on examinations using the full column technique, the 
double contrast examination should be considerad the exami- 
nation of choice in patients suspected of having nflammatory 
bowel disease. 


Feter F. Winter 


The effect of nonfractionated and fractionated e dministration 
of opanic acid on gallbladder visualization. NeFen AM, Kruse 
V tAarhus Kommunehospital, University of Aarhus, Denmark). 
Radiology 128:605-607, Sept 1978 


Jisua'ization of the gallbladder after nonfrac:ionated and 
fractionated administration of iopanoic acid was ir vestigated in 
a blind experiment. The authors studied 168 pat ents; 73 were 
given 3 g iopanoic acid over a period of 6 hours (0.5 g/hour), 
and 95 received the same amount of contrast medium in a 
sirgle dose. No differences in visualization were “ound for the 
tw» modes in both normal and pathological cases 


A. thor Abstract 


Musculoskeletal 


Radiology in low back pain and sciatica. An aalysis of the 
relative efficacy of spinal venography, discography and epi- 
durography in patients with a negative or equivocal myelo- 
gram. McCormick CC (Royal Perth Hospital, Perth, Western 
Australia). Clin Radiol 29:393-406, July 1978 


-umbar myelography with oily contrast media or lumbosac- 
ral radiculography with water-soluble contrast, is the mainstay 
of radiological diagnosis in the low back pain and sciatica 
syndrome. Though the introduction of relatively nontoxic 
aqueous materials has increased the accuracy c: diagnosis, a 
few patients remain in whom the radiological examination fails 
to reveal the diagnosis before surgery. The development of 
discography, spinal venography, and epidurograohy is in part a 
consequence of radiolcgists' dissatisfaction with myelography. 
In this study, only patients with negative or equivoca! myelo- 
graphic findings have been subjected to one or more of these 
extra investigations in an attempt to improve ~he diagnostic 
yield before surgical exploration. 

Analysis of the results indicates that spinal verography com- 
pares unfavorably with discography and epidurography because 
of its lower accuracy and higher incidence of complications. 
Discography and epidurography are equally precise. but the 
fo-mer is a painful experience for the patient anc its use is now 
canfined almost entirely to the assessment of patents who are 
to underco anterior spinal fusion. Epidurographv is technically 
easy to perform and may be combined with therapautic epidural 
insection in some circumstances. Interpretation improves with 
experience and it is thought worthy of further evaluation both 
fo lowing negative myelography and as the procedure of first 
choice. 


Author Abstract 


Radiological aspects of posterior dislocation of tae hip. White- 
hcuse GH (University of Liverpool, Liverpool, =ngland). Clin 
Rediol 29:431-441, July 1978 


Ninety-six cases of traumatic dislocation of the hip were 
acmitted to one general hospital over a 10-year period. Eighty 
of these (83.3%) were posterior dislocations, usvally with asso- 
ciated acetabular fractures (81.25%). The etiology and various 
ccmplications of posterior hip dislocation are zescribed and 
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discussed, together with the radiographic management. Radiol- 
ogists should take special care to exclude associated femoral 
and pelvic fractures both within and beyond the acetabulum. 
Fractures of the ipsilateral femur associated with posterior hip 
dislocation usually involve the femoral head and the radiological 
appearances and assessment of this injury is important. Ipsilat- 
eral femoral shaft fractures are less frequent, but it may be the 
hip dislocation which is then overlooked unless there is an 
awareness of the combined injury. 


Author Abstract 


Idiopathic juvenile osteoporosis. Houang MTW, Brenton DP, 
Renton P, Shaw DG (University College Hospital, Gower Street. 
London WC1, England). Ske/ Radiol 3:17-23, 1978 


The authors present the radiological and clinical findings in 
14 patients with proven idiopathic juvenile osteoporosis. Clini- 
cally, previously healthy patients present about 2 years before 
puberty with spinal pain or pain in the ankles and knees due to 
metaphyseal infractions. These are often mistakenly diagnosed 
as some form of arthritis. Pathology of bone in these children 
reveals a quantitative rather than a qualitative change suggest- 
ing an increase in osteoclastic bone absorption. The only 
consistently abnormal metabolic finding has been a low positive 
to markedly negative calcium balance which usually correlates 
clinically well with the degree of clinical and radiological abnor- 
mality. The late form of osteogenesis imperfecta is the entity 
with which it may be confused. The authors divide patients with 
idiopathic juvenile osteoporosis into three groups. the mild, 
moderate and severe reflecting the mode of presentation, its 
course, prognosis and abnormal biochemical features. The 
axial skeleton was affected in all 14 patients presented. The 
dorsal and lumbar spines mainly reveal the abnormality with 
evidence of marked osteoporosis associated with collapse of 
one or several vertebral bodies. The degree of vertebral collapse 
and increase in the intervertebral spaces were directly propor- 
tional to the degree of involvement. In two patients the vertebral 
changes were associated with marked anterior displacement of 
the superior segment of the sacrum. With remission of the 
disease, the vertebral bodies tend to become more dense, oft- 
times attempting to reconstitute the shape of the normal. 

In the pelvis osteoporosis, too, was commonly found. Several 
patients revealed associated protrusio acetabuli or slipping of 
femoral heads. 

In contrast to osteogenesis imperfecta, skull changes were 
minimal in these patients. Careful observation revealed a degree 
of osteoporosis in the ribs sometimes associated with fractures. 

The appendicular skeleton was almost universally affected 
being presented in 13 of the 14 patients described. The tubular 
bones showed marked loss of trabeculation and cortical thin- 
ning. Metaphyseal fractures were demonstrated in nine patients 
initially resembling fatigue fractures which later went on to 
involve the entire transverse diameter of the bone. The hands 
and feet showed marked osteoporosis often associated with 
fractures. Maturation of bone almost universally was within 
normal limits. 

Of paramount importance is the recognition of the disease 
which commonly may be confused with other juvenile osteopo- 
rotic processes including leukemia, Cushing's disease and the 
juvenile form of rheumatoid arthritis. 


Philip J. Hodes 


Relation of vascular and osseous changes in leprosy. Johnson 
AC, James AE, Reddy ER, Johnson S (Vanderbilt University 
Hospital, Nashville, Tennessee 37232). Skel Radiol 3:36-41, 
1978 


Some 58 patients with leprosy were studied angiographically. 
Slowing of blood flow of the leg was seen in almost all patients 
(8396) with tapering of the column of contrast but no intrinsic 
irregularity or intraluminal occlusion. The distal arteries pro- 
ceeded to fill very slowly with a dramatic delay in opacification 
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at the level of the ankle, varying from 15-88 sec, the normal 
time being 8-11 sec. The posterior tibial artery showed this 
delayed phenomenon in over 60% of patients; the anterior tibial 
in approximately 35%. A peculiar intrinsic irregularity of the 
lumen was demonstrated which suggested a “ripple” effect 
rather than a constant abnormal configuration. 

Despite the considerable slowing of circulation to the lower 
leg there was a striking absence of collaterals in patients with 
leprosv. As one might expect, patients with active chronic 
ulcers showed an abnormal vascular blush with early venous 
return at the site of the infection. A peculiar blushing of the 
thigh and calf muscles was also noted in the early arterial 
phase. 

It was noteworthy that the sole of the foot the normal 
fibrofatty layer between bone, ligaments, and the stratum cor- 
neum was not seen in areas where trophic ulcers were present. 
Noteworthy, too, was the fact that in patients who eventually 
developed trophic ulcers they appeared im areas devoid of 
normal fibrofatty tissue layers. 

It was not clear whether the primary meuropathology in 
leprosy affects the circulation or whether the circulatory insuf- 
ficiency to nerve caused the nerve to undergo degeneration. 

The 5one changes seen in leprosy seem to be secondary to 
the vascular abnormalities commonly associated with chronic 
inflammation of the foot. With the chronic inflammation there 
appears increasing soft tissue tension in the perivascular and 
perineural portions of the lower extremity. This leads to is- 
chemia with a paucity of collaterals. Trophic ulcers then occur 
in places of stress where normal tissue is replaced by granu- 
lomatous tissue; the bone changes apparently are secondary to 
the latter. 


Philip J. Hodes 


Disco-vertebral destructive lesions (so-called Andersson le- 
sions) associated with ankylosing spondylitis. Dihlmann W, 
Delling G, (Allgemeines Krankenhaus Barmbek, Rübenkamp 
148, D-2000 Hamburg 60, Federal Republic of Germany). Skel 
Radiol 3:10-16, 1978 


Radiological examination of 31 patients with well established 
ankylosing spondylitis revealed disco-vertebral destructive le- 
sions. Careful assessment of their radiographic features en- 
abled differentiation between two types: (1) inflammatory, and 
(2) noninflammatory. Some 44 lesions were considered to be of 
the inflammatory type either active or a late sequel. The nonin- 
flammatory lesions appeared to reflect an attempt at repairing 
stress fractures in the diseased spinal column. The authors 
suggest that the term "Andersson lesion” be used to include all 
disco-vertebral destructive lesions related to ankylosing spon- 
dylitis as Andersson was the first to report these lesions. 

Radiographically the inflammatory type shows a circum- 
scribed defect in one or two neighboring vertebral bodies 
associated with varying degrees of narrowing of the intervening 
disc space usually associated with angular kyphosis of the 
affected spinal segment. A wide area of reactive sclerosis is 
evident in the vertebral body surrounding the defect. 

The noninflammatory type is characterized either by exten- 
sive destruction of two neighboring vertebra or by an area of 
osteolysis which tends to be confined principally to a single 
vertebral body. Osteolytic destruction is its cardinal feature with 
narrowing of the adjacent disc space initially absent. 

In the authors’ experience, the inflammatory type occurs 
most commonly during the first 9 years after the onset of 
ankylosing spondylitis, whereas, the noninflammatory types 
were observed only after at least 12 years of the disease. The 
importance of radiologic differentiation between the two relates 
to their treatment. The inflammatory type usually heals sponta- 
neously with fusion. The noninflammatory type, however, fre- 
quently requires surgical intervention. 


Philip J. Hodes 
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Clinical app ication of bone mineral analysis. Griffiths HJ, 
Zimmerman RE (University of Rochester School of Medicine 
and Dentistry. Rochester, New York 14642). Skel Radiol 3:1-9, 
1978 


The authors call attention to the newer isotopic ard phantom 
absorption techniques being used for measuring bone material 
and the latter technique in particular. The technique has been 
used in many clinical settings, the most common having been 
osteoporosis and renal failure. The ease of photon absorptio- 
metric techniques has made possible the study of other condi- 
tions and sorae of these findings are presented. 

In acromegaly although the bone may enlarge. the bone 
mineral remains within the normal range for the size of the 
bone. In alc»holics, the known decrease in bone mineral is 
shown to be tne result of osteomalacia rather than osteoporosis, 
the osteoma:acia being largely nutritional. Patients on long- 
standing anticonvulsant therapy show a significant decrease in 
bone minera content. Insulin dependent diabetics under the 
age of 45 uscally demonstrated decreased bone mineral, prob- 
ably related tp an associated acidosis. 

Photon absorption studies in patients with hyperparathy- 
roidism demenstrated a loss of bone mineral which antecedes 
the radiographic findings. Certain drugs such as steroids have 
long been known to lead to loss of bone mineral. Mcre recently 
heparin and clutethimide have also been incriminated. 

Other conditions studied included osteoarthritis, osteopo- 
rosis, renal bone disease, and thyrotoxicosis. The article is a 
good summary of the field. 


Philip J. Hodes 


Giant-cell tumour of bone. McInerney DP, Middlem ss JH (The 
Medical Sch»ol, University Walk, Bristol BS8 ITD, United King- 
dom). Ske/ Radiol 2:195-204, 1978 


The authors report findings in 138 giant cell tumors in 135 
patients with adequate clinical, radiological, and histological 
information. They reemphasize the subarticular location of most 
lesions, eccentric to the long axis of bone with ill-defined 
margins anc eroded and expanded overlying bone cortex. 
Approximate:y half of the lesions exceeded 6 cm in length along 
the long axiswith linear periosteal reactions and associated soft 
tissue masses. It is noteworthy that the authors found to 
individual raziological sign which proved to be helpful in distin- 
guishing tumors which would recur following treatment. Recur- 
rence in an apparently healed and consolidated treated tumor 
was not uncommon particularly in the first 3 years following 
treatment. 

The rare o:currence of so-called "benign metastasizing giant 
cell tumors" ‘rom bone to lung merited particular attention. The 
authors call attention to common occurrence of giant cells in 
many bone reoplasms, both benign and malignant. Their pres- 
ence was also noted in nonneoplastic lesions (posttraumatic 
cysts, villoncdular synovitis). 

Pain was “ne only or major presenting complain! in 97% of 
the cases, a mass being palpable in but 26%. Particularly 
noteworthy was the fact that of 120 tubular bone lesions, all but 
14 were situated within 10 mm of the articular cortex. In 101 
individuals the tumor involved the articular cortex. 

The prognosis of giant cell tumor is influenced by the mode 
of treatment The latter is subject to considerations of the site 
and size of tne tumor, its growth rate and complications. The 
treatment of choice is complete excision or resection without 
consequent disability. In major long bones curretage with au- 
togenous chap grafting revealed a significant recumrence rate. 
Generally sp»aking, small tumors in accessible sites with radio- 
logic signs cf slow growth have a better prognosis than larger 
and apparently more aggressive lesions. The high local recur- 
rence rate ia tumors associated with soft tissue extensions 
claimed by other authors was not confirmed in this study. 


Philip J. Hodes 
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Stress fractures: current concepts. Daffner RH (Veterans Ad- 
miniszraticn Hospital, Durham, NC 27705). Skel Radiol 2:221- 
229, "978 


Stress ^'actures result from repetitive prolonged muscular 
action on bones not accustomed to that action. Two synonyms 
have Deen used; fatigue fractures and insufficiency fractures. 

The authors emphasize that these fractures are not "patho- 
logic’ in the sense of occurring in bones which are weakened 
by preexisting abnormalities. The classic history of stress frac- 
ture is that cf pain following unusual activity relievec by rest. If 
the activity continues, pain increases until dramatic fractures of 
bone become obvious. 

Two types of stress fractures occur, compression and distrac- 
tion. The compression type occurs more frequently in children 
and elder y patients. They are most commonly located in the 
neck of th= femur, the proximal tibial and calcaneus. Distraction 
fractures may be transverse, oblique or longitudinal. 


Philip J. Hodes 


Evaluation of giant cell tumor by computerized tomography. 
de Santos L, Murray JA (M. D. Anderson Hospital and Tumor 
Institute, Houston, Tex. 77030), Skel Radiol 2:205-212, 1978 


Th» usefulness of computed tomography in the evaluation of 
giant cell tumor rests upon its ability to demonstrate the pres- 
ence and extent of its soft tissue component as well as its 
intraosseous extent. Both appear to be more accurately dem- 
onstrated than by conventional radiographic methods. 

Th? authors report findings in 62 patients suspected of having 
musculos«e etal tumors of which 10 were giant cell tumors. The 
artice contains excellent reproductions of the various lesions 
thus studied. They concluded that the modality provided impor- 
tant information regarding the extent of the disease. Particularly 
usefL!| wes the combination of computed tomography with 
angiography. In addition to demonstrating the vascularity of the 
lesion, it enebled the more accurate assessment of the presence 
and extent cf its extraosseous soft tissue componerts. 


Philip J. Hodes 


Nervous System 


Comouted tomography in olfactory neuroblastoma: one case 
of esthesioneuroepithelioma and four cases of esthesioneu- 
roblestoma. Manelfe C, Bonafe A, Fabre P, Pessey JJ (Depart- 
ment of Neuroradiology, Centre Hospitalier Universitaire De 
Purpan 31052 Toulose, Cedex, France). J Computer Assisted 
Tomegrapay 2:412-420, Sept 1978 


Neurogenic tumors represent approximately 3% of all neo- 
plasras o. the nasal cavity and paranasal sinuses. There has 
been sigmificant controversy concerning their pethogeneses 
and histcpathology, but recent use of electron microscopic 
techmiques has improved diagnostic specificity in this area. 
There are three types of tumor of the olfactory placode: esthe- 
sioneuroepi-helioma, esthesioneurocytoma, and the esthesi- 
oneuroblestoma. These represent different degrees of matura- 
tion and differentiation of the same tumor yet there ‘is no 
correlation between the degree of maturation of the tumor and 
clinical prognosis. 

Or CT tumors of this type appear as homogeneous. well 
circumscribed masses that enhance after contrast infusion. The 
authors noted attenuation coefficients varying between 30 and 
40 HU before and between 66 and 80 HU after contrest enhance- 
ment. Cacitication was often demonstrated by computed to- 
mography The orbit was involved in 17% of cases and CT was 
capaole o* azcurately delineating tumor extension into the orbit, 
exter sion into the orbit appearing to be restricted by the medial 
rectus muscle. In this study, computed tomography was more 
effective than angiography in estimating intracranial extension. 
Locas recurrence of this tumor is frequent with recurrence 
occurring up to 13 years after initial treatment. The most 
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common sites of metastases are brain, lungs, bones, and liver, 
with a 5-year survival rate of approximately 50%. 


Michael J. Meagher 


Computed tomography in leptomeningeal spread of tumor. 
Enzmann D, Kirkorian J, York C, Hayward R (Stanford University 
School of Medicine, Stanford, California 94305). J Computer 
Assisted Tomography: 2:448-455, Sept 1978 


Forty-five patients with documented spread of malignancy to 
the leptomeninges were examined. Twenty one of these patients 
had serial CT scans. Forty two patients were scanned after 
intravenous contrast enhancement, 3 without enhancement. 
Contrast enhancement of the subarachnoid space and/or loss 
of definition of the quadrigeminal plate cistern was the CT 
criterion for subarachnoid tumor. 

In this series of forty-five patients, CT scan showed evidence 
of leptomeningeal tumor in only 10 patients (2296). The detec- 
tion rate in patients with hematologic malignancy (lymphoma, 
histiocytosis, leukemia) was extremely low (396) whereas other 
neoplasms in the subarachnoid space were detected with much 
greater frequency (54%). 

The CT features of tumor extension to the meninges are not 
specific and may be shared by various types of meningitis. 


Michael J. Meagher 


Anterior pituitary function before and after trans-sphenoidal 
microsurgical resection of pituitary tumors. McLanaham CS, 
Christy JH, Tindal GT (Emory University School of Medicine, 
Atlanta, Georgia 30322). Neurosurgery 3:142-145, Sept/Oct 
1978 


The authors report the effect of transnasal transsphenoidal 
microsurgical resection of pituitary tumors on anterior pituitary 
function measured pre and postoperatively in 40 patients. This 
group consisted of 12 males and 28 females ranging in age from 
16 to 76 years (mean 39 years). The pituitary-gonadal, thyroidal, 
and adrenal axes were evaluated. In the 23 patients with normal 
preoperative values, only two showed impaired function post- 
operatively. In 10 cases in which only one pituitary-target organ 
axis was impaired, six showed recovery and one had additional 
impairment. In the five patients with two major axes impaired, 
three were improved and two showed further impairment. In the 
two cases with all three pituitary-target organ axes impaired, no 
improvement occurred postoperatively. 

The results of surgery were related to tumor size. Of 28 
patients, 25 with tumors less than 2 cm in size, either retained 
or regained normal endocrine function after surgery, while only 
three of the 12 patients with tumors larger than 2 cm did so. 
Seventeen patients with the amenorrhea-galactorrhea syn- 
drome and nine with acromegaly had good postoperative results 
with 23 of 26 showing normal endocrine function after surgery. 
In contrast, of the patients with hyperprolactinemia or nonse- 
creting tumors only four of 14 showed normal postoperative 
function. 


Paul M. Chikos 


Computed tomography on experimental canine hydrocepha- 
lus. Part |. Observations on changes of ventricular size and 
periventricular lucency (in Japanese). Murata T, Mori K, Handa 
H, Nakano Y (Kyoto University Medical School, Kyoto. Japan). 
Brain and Nerve 30:677-685, June 1978 


Morphological changes of canine ventricles in experimental 
hydrocephalus were studied by sequential computed tomogra- 
phy. Hydrocephalus was induced by cisternal injection of kaolin 
suspension. CT was performed before and 1, 2, 4. 6, 8, 11 
weeks after kaolin injection. Enlarging rate of ventricular size 
was the most marked in the first week and ventricles reached 
the maximum size in the fourth to sixth week. Periventricular 
lucency was noted on CT and was the most prominent around 
the frontal horns of lateral ventricles. Periventricular low density 
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was distinct in the first week and gradually decreased in inten- 
sity thereafter. Pathogenesis of this low density was considered 
to be edema caused by absorption of cerebrospinal fluid at the 
ventricular wall. 


Hozumi Arii 


Significance of bilateral abnormalities on the CT scan in 
patients with severe head injury. Sweet RC, Miller JD, Lipper 
M, Kishore PRS, Becker DP (Medical College of Virginia, Rich- 
mond, Virginia 23298). Neurosurgery 3:16-21, July/Aug 1978 


The authors report their experience with 140 severe head 
injury patients who were unconscious at presentation and had 
computed tomography within 1 hr. The authors noted that 23 
patients with bilateral increased density lesions either at the 
initial CT scanning or developing contralaterally after surgical 
intervention had a very poor prognosis with 70% dying and only 
26% making a good recovery or remaining moderately disabled. 
This group of patients also showed a significantly higher inci- 
dence (52%) of abnormal or absent motor activity in response 
to pain and in 12 of the 23 patients elevated intracranial 
pressure was a Clinical problem. In 29 patients, a CT scan 
appearance showing symmetrical reduction of ventricular size 
to the point of disappearance with no change or slightly de- 
creased density in brain parenchyma was defined as diffuse 
edema. These patients did not have a significantly worse out- 
come than patients with a normal CT scan and had a low 
incidence (two of 29) of developing increased intracranial pres- 
Sure. In the 26 patients with normal CT scan. 21 (81%) had a 
good recovery or were moderately disabled, three (11%) were 
severely disabled or vegetative and two (8%) died. On the basis 
of the initial CT scanning, 58 of 140 cases (41%) were diagnosed 
as having lesions requiring surgical decompression. 


Paul M. Chikos 


Value of computed tomography in the diagnosis and manage- 
ment of subarachnoid hemorrhage. Modesti LM, Binet EF 
(Upstate Medical Center, 750 East Adams Street, Syracuse, New 
York 13210). Neurosurgery 3:151-156, Sept/Oct 1978 


The authors report their experince with computed tomogra- 
phy with and without contrast enhancement in 31 patients with 
documented spontaneous subarachnoid hemorrhage: 18 were 
males and the mean age was 48 years. Subarachnoid hemor- 
rhage was identified on CT scan in 15 of the 31 cases (50%). 
This figure was improved to 13 of 19 cases (68%), if the study 
was performed within the first 24 hr of ictus and did not contain 
gross motion artifacts. In 10 patients (30%), the vascular lesion 
responsible for subarachnoid hemorrhage was clearly identified 
on the enhanced CT scan (eight aneurysms and two arteriove- 
nous malformations). In an additional nine cases (35%), the 
aneurysm itself was not identified on CT scan but the distribu- 
tion of blood in the subarachnoid space suggested the correct 
location of the lesion which was confirmed by selective magni- 
fication angiography. 

The presence of intracerebral hematomas and intraventricu- 
lar hemorrhage on CT scan were associated with a poor prog- 
nosis. In the 11 patients with intracerebral hematomas on CT 
scan, six died and five remained disabled. In the 10 patients 
with intraventricular hemorrhage, four died and five remained 
disabled. In five cases, the CT scan demonstrated areas of 
decreased density consistent with infarction and in two of these 
the angiogram showed spasm of the supplying arteries. Ventric- 
ular dilatation was also a common finding and was present in 
11 of 19 patients (63%) examined by CT scan during the first 24 
hr after their ictus and four of these subsequently required 
shunting. The authors recommend that the CT scan be per- 
formed prior to selective angiography and that serial scanning 
should be used to evaluate ventricular enlargement. 


Paul M. Chikos 
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The small ventricle in pseudotumor cerebri: demonstration of 
the small ventricle in benign intracranial hypertension by 
computed tomography. Hahn FJ, McWilliams FE ‘University of 
lowa Hospitals and Clinics, lowa City, lowa 52242). CT: J 
Computed Tomography 2:249-253, Sept 1978 


The authors report the CT appearance in 13 patients with the 
diagnosis cf benign intracranial hypertension characterized as 
increased intracranial pressure without focal neurological 
signs, elevated cerebrospinal fluid pressure with nermal cellular 
and chemical values, and no radiographic evidence of a discrete 
lesion. The 13 patients ranged in age from 12 to 4€ and 11 were 
female. CT scans were performed with and without contrast 
enhancement and the size of the ventricles quantitated by using 
the ratio of the width of the lateral ventricle to the width of the 
brain at the anterior extent of the frontal horns, (bifrontal, 
normal 31% + 4%), and at the level midcaudate nucleus 
(bicaudate. normal 15% + 3%). 

Using these indices of ventricular size, 11 of the 13 cases 
(85%) had abnormally small ventricles (10 using the bicaudate 
index, one using the bifrontal index). In most instances the third 
ventricle and sylvian fissure were not visualized and the frontal 
horns were compressed to the point of not being measurable. 
The differential diagnosis of small ventricles on CT scanning 
includes brain contusion with or without space occupying 
hemorrhage, intracranial metastases, viral encephalitis and sei- 
zure patients on Dilantin therapy. The authors conclude that a 
CT scan showing small ventricles and nonvisual zation of the 
third ventricle and sylvian fissure associated with a normal 
radionuclide brain scan is sufficient for the diagnosis of pseu- 
dotumor eerebri without resorting to invasive radiographic 
methods. 


Paul M. Chikos 


Utilization and cost-effectiveness of cranial comouted tomog- 
raphy at a university hospital. Knaus WA, Davis DO (George 
Washington University Medical Center, 2300 K Street, N.W., 
Washington, D.C. 20037). J Computer Assisted Tcmography 2: 
209-214, April 1978 


This study prospectively surveyed the utilization of cranial 
computed tomography (CCT) at George Washing on University 
Hospital over a 12 month period. Of 3,070 scans studied, 1,098 
(35%) resulted in a positive clinically important diagnosis for an 
overall case finding cost of $800. Within each of 25 individual 
indications for scanning, classified on the basis cf the patient's 
most specific sign or symptom, case findings costs varied from 
a low of $411 for patients in coma to $35,000 for patients with 
headaches as their only indication for CT scanning. Within two 
diagnostic categories, malignant brain tumors and cerebral 
aneurysms, there was significant agreement (P — 0.001) be- 
tween the prescanning diagnosis and the result om CCT. Overall 
there was also close agreement (correlation coefficient = 0.706) 
between the rank listing of the 25 indications for scanning 
compiled prior to CCT with that obtained after the scanning 
results were known. 


Author Abstract 


Miscellaneous 


CT-assisted pelvic and abdominal aspiration biopsies in gyne- 
cological malignancy. Jaques PF, Staab E, Richey W, Photo- 
pulos G, Swanton M (North Carolina Memorial Hospital, Chapel 
Hill, North Carolina 27514). Radiology 128:651-€55, Sept 1978 


The results of 24 CT-directed biopsies perormed in 17 
women with gynecological malignancy are described by the 
authors. Eighteen of the 24 biopsies were from the pelvic wall 
or from a pelvic cyst. Eleven of the 17 patients had carcinomas 
of the cervix. Sixteen of the 24 biopsies (66%) were considered 
successful and eight (33%) unsuccessful. No patient developed 
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any complication from the procedure. The auth=rs stress that 
biopsies reported as suspicious for malignancy gemand either 
a -epeat biopsy or surgical exploration. Biopsies reported as 
"inflammatory tissue" raise the possibility tha’ the clinical 
situation is not one of recurrent malignancy. but such reports 
dc not exclude this diagnosis. 


Herbert C. Berry 


Galactography in the radiodiagnostics of the secreting breast. 
Aloerti GP. Nicoli F, Soliani-Raschini C, Voltoliri G, Margini F 
(Department of Radiology, Arcispedale S. Maria * uova, Reggio 
Emilia, Italy). Rays 2:277-292, 1977 


This is a report on galactography and the resu its obtained in 
a large series of cases. The technique is quit» simple and 
cc nsists of the introduction in a lactiferous duct of a curved 
ncedle of the type used to opacify the lacrimal duct, followed by 
the careful injection of a small amount of water scluble contrast 
medium. The authors review the various pathologic processes 
involving the mammary gland and their appearances, from 
benign to malignant processes. In the authors opinion this 
procedure has proved valuable in improving th» radiological 
evaluation of certain pathological processes and in allowing a 
definite roentgen diagnosis in false-negative cas3s. 

Numerous illustrations accompany the article. 


Antonio F. Govoni 


Mammary angiography (in Italian). Ruffato C, Lessi G, Roma 
R Valente R, Toson E (Istituto di Radiologia, Cspedale Civile, 
via Ospedale, I-31033 Castelfranco Veneto, Italy). Radiol Med 
64 : 225-250, 1978 


This reports on 97 angiograms of the mammary gland per- 
fcrmed cn 90 patients from 1969 to 1976. The series consisted 
o 87 females and three males between the ages of 18 and 76: 
a-erage age 56 years. The localization of tre lesions was 
unilateral and mostly in the left mammary gland 87 cases) and 
b lateral in three. The histologic diagnosis was mastitis in four 
cases, abscess in one, mammary dysplasia in 1€, benign tumor 
ir 10, Paget's disease in three, and carcinoma in the remaining 
cases. The technique consists of retrograde in ection (under 
g2neral anesthesia) of 40-50 cc of Conray 60% through the 
humeral or axillary artery into the subclavian art2ry. The injec- 
tion is for 12-15 cc/sec with two radiographs/sec for the first 5 
sec and 1/sec for 10 sec. General anesthesia permits a more 
detailed angiographic study and eliminates the burning sensa- 
tion feit by the patient during the peripheral arterial stage. This 
sensation was associated with a brachio-tho-acic erythema 
which was always looked for as a demonstration of satisfactory 
d stal flow. 

The angiographic findings are evaluated in th» arterial stage, 
extramammary and mammary; the parenchymal, hyper- and 
hypovascularization; and, the venous stage, ext=mammary and 
mammary. 

The various angiographic findings observed in the different 
pathological processes are described in detail. It is concluded 
that the procedure is: (1) easy to perform aod free of any 
untoward complications; (2) provides useful information to the 
surgeon for planning of surgical intervention and also for 
possible chemotherapy, providing a vascular map of the mam- 
mary gland, thoracic wall, and shoulder; (3) s of particular 
value in those cases which remain doubtful even after the 
sandard radiographic studies and telethermojraphy of the 
mammary gland or in the cases in which it is rot possible to 
obtain a satisfactory biopsy; and, (4) allows a definite evaluation 
of the results following surgery, chemotherapy, -r irradiation. 


A. F. Govoni 


Computed tomography of the larynx. Archer C, Yeager V, 
F-iedman W, Katsantonis G (St. Louis University School of 
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Medicine, St. Louis, Missouri 63104). J Computer Assisted 
Tomography 2:404-411, Sept 1978 


The larynx is evaluated using computed tomographic tech- 
niques with sectioning in sagittal, transaxial, and coronal 
planes. High quality reproduction of scans and corresponding 
labeled photographs of tissue specimens are shown. 


Michael J. Meagher 


Evaluation of abdominal abscess with computed tomography. 
Aronberg D, Stanley R, Levitt R. Segal S (Mallinckrodt Institute 
of Radiology, Washington University School of Medicine, 510 
South Kings Highway, St. Louis, Missouri 63110). J Computer 
Assisted Tomography: 2 :384-387. Sept 1978 


A retrospective study of 34 patients whose abdominal ab- 
scesses were investigated with computed tomography evalu- 
ated the efficacy of this technique in such a patient group. CT 
scans were done on an EMI 5005 body scanner. In 31 of the 34 
patients with an abdominal abscess. computed tomography 
both suggested the correct diagnosis and assisted in defining 
its extent. The CT signs of intraabdominal abscesses were 
variable but, in general, included a low attenuation value and 
mass effect, often with a higher density peripheral rim after 
intravenous contrast enhancement. Additional CT findings in 
this pathologic process included the definition of abnormal 
(extraluminal) gas collections. A number of the patients in this 
Study were also examined using radionuclide (gallium) tech- 
niques. However, rigorous comparison between the various 
modalities was not made. 


Michael J. Meagher 


Radiologic aspects of cancer of the breast in men. Dana A, 
Markovits P, Bergiron C, Contesso G, Gadenne C (Hópital 
Necker, 151 rue de Sévres, F 75015, Paris, France). J Radiol 
Electrol Med Nucl 59:463-469, 1978 


The value of mammography in the examination of the female 
breast has long been recognized and the practice is well 
established. In the male, however, cancer of the breast is much 
less frequent, thus the opportunity to study this tumor is limited. 
The published reports are very few. The authors stress the 
significant role of mammography in the diagnosis of cancer of 
the male breast, and the importance of correlating the clinical, 
radiological, and pathological (gross and microscopic) findings. 

A series of 25 cases of cancer of the breast in the male was 
observed during a 16-year period. On each patient the clinical 
diagnosis, or suspicion, of a malignant breast tumor was con- 
firmed by mammography and histologic examination of the 
biopsy specimen. There were 24 cases of adenocarcinoma of 
the breast and one case of sarcoma, most probably of muscular 
origin. The overall appearance and course of breast cancer in 
the male is not unlike that in the female. Physical examination 
reveals a hard nodular painless mass, often irregular. Central 
ulceration is present in long standing cases. Axillary metastasis 
was the rule rather than the exception. The macroscopic ap- 
pearance of the tumor in the male is essentially the same as in 
the female, likewise the general histologic pattern. Microcalci- 
fication is strikingly absent. It was observed only in one case. 
The average size of the tumor as measured on the gross surgical 
specimen was 27 x 22 mm which is close to the tumor size of 25 
x 21 mm as determined radiologically. Infiltration of the nipple 
was present in 20 cases: 17 massive and three less pronounced 
being intracanlicular. There were five cases of superficial Paget 
type cutaneous infiltration. Three patients had bilateral involve- 
ment of the breasts. 

With the exception of two patients, aged 27 and 43, the 
average age was 63.7 years, with an age distribution of 50-80 
years. The technique of the mammographic examination is 
essentially the same as in the female, usually consisting of a 
craniocaudal and lateral projection. In breasts which are very 
small, or reduced in size due to retractions. the projections 
were adjusted accordingly. The authors stress the importance 
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of maintaining immaculate technique and of obtaining radio- 
graphs of the highest quality. 


William H. Shehadi 


Lymphography of the lower extremities in the presence of 
moderately altered dynamics of lymph flow. Bujar H, Bratan L, 
(Hopital-Clinique Colentine, Institut de Medecine Interne/Ser- 
vice de Radiologie, 19-21 Sos Stefan cel Mare, 72202 Bucarest 
10, Rumania). J Radiol Electrol Med Nucl 59 :478-492, 1978 


Obstruction of the lymphatic circulation is not an uncommon 
manifestation of a variety of benign and malignant diseases. 
Advanced cases with pronounced chronic lymphedema are well 
known ard readily recognized. However cases with early to 
moderately altered dynamics of the flow of lymph have not 
received the attention they deserve, both by the clinician and 
the radiologist. Early detection and appropriate treatment will 
prevent the development of more severe and disabling forms of 
this condition. 

The authors report a series of 87 lymphangiographies of the 
lower extremities selected from a total of 211 lymphangiograms 
performec during a 3-year period. The lower extremities are 
Particularly vulnerable to trauma and infection. The patients 
included in this study suffered from phlebitis, arthritis, chronic 
skin conditions, contusions, fractures, burns. arteritis. and the 
results of postirradiation changes after treatment of malignant 
disease. 

The classical Kinmonth technique was used, injecting 0.1 ml 
ethiodol/min to a total of 10 ml in 10 min. Radiographs of the 
legs and thighs were made immediately after the injection and 
at 24 hr. The immediate films revealed one or more of the 
following: dilatation, retraction, tortuosity of the lymph vessels, 
localized cysts or pseudocysts, extravasation, and collateral 
circulation with the deeper vessels. The delayed films revealed 
prolonged stasis and more pronounced extravasation. 

Based on the history and physical findings the patients in this 
series were divided into three groups: (1) those with previous as 
well as present symptoms, 53; (2) those without previous symp- 
toms but with present symptoms, 11; (3) those with history of 
previous symptoms but no present symptoms, 23. The most 
frequent symptoms, and findings were pain, mild to moderate 
dependant edema in the late afternoon and evening, skin 
lesions (chronic inflammation), scars. pigmentation, and atro- 
phy. Edema and pain occurred most frequently in patients with 
a history of phlebitis. Although some patients had no definite 
complaints and seemed to have adequately compensated, this 
was not the case with the majority. These latter run the risk of 
persistence and intensification of the symptoms, with accom- 
panying increased suffering and disability. The authors voiced 
the need for a technique of microsurgery that will correct and 
reestablish proper circulation, alleviate the patients’ symptoms 
and prevent worsening of the condition. 


William H. Shehadi 


Metopism in iron deficiency disease. A roentgenological study 
(in Germar). Reimann F, Gedikoglu G, Talasli U (Kinderklinik 
und Institut fuer Radiodiagnostik der Medizinischen Fakultaet 
Capa der Universitaet Istanbul. Saray Arkasi Sok. 20/4 Istanbul 
Ayaz Pasa, Turkey). ROEFO 129:246-249 1978 


In 166 patients, age 7-30 years, with severe chronic iron 
deficiency anemia since early childhood, a metopic suture was 
found in 40 (25.5%) and remnants of it in 41 (26.1%). In the 
remaining 76 (48.4%), a metopic suture was not visible. Another 
group of 15 patients (age 31 to 50 years) had an iron deficiency 
anemia which developed after childhood. In this group, an open 
metopic suture was found in two patients, remnants of it in two, 
and no evicence of a metopic suture in nine. In a third group of 
48 patients with severe chronic anemia not caused by iron 
deficiency, these conditions were found: encompassing thalas- 
semia major and intermedia (32); congenital hemolytic anemia 
(8); juvenile pernicious and nutritional megaloblastic anemia 
(6); and Farconi anemia (2); a metopic suture could not be seen 
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in any case. The authors conclude that iron deficiency related 
growth disturbance rather than the anemia per se is responsible 
for the retarded occlusion of the metopic suture and the 
presence of a metopic suture in adults would indicate an iron 
deficiency in or since early childhood. 


Peter F. Winter 


Ultrasonics 


Echocardiographic evaluation of the postoperative tetralogy 
of Fallot patient. Vick GW Ill, Serwer GA (Division of Pediatric 
Cardiology, P.O. Box 3090, Duke University Mecical Center, 
Durham, North Carolina 27710). Circulation 58:842-849, Nov 
1978 (by permission American Heart Association) 


Echocardiographic and cardiac catheterization results were 
compared in 21 patients with tetralogy of Fallot. All patients had 
previously undergone total repair, and all except one were 
greater than 1 year postsurgery. Twenty of these patients were 
placed into one of the three groups based upon tne degree of 
residual abnormalities present at cardiac catheterization. Group 
| (n = 11) had no residual intracardiac shunting and had right 
ventricular (RV) peak systolic pressures less than 45 mm Hg. All 
had mild pulmonic insufficiency and pulmonary stenosis with 
no tricuspid insufficiency. Echocardiographically, all except 
one had a larger-than normal RV diastolic dimension (RVDD) 
and all had smaller-than-normal-to-normal left ventricular dia- 
stolic dimension (LVDD). The RVDD/LVDD ratio was less than 
0.65 in all. All had normal left ventricular (LV) function by 
echocardiographic and angiographic methods. Greup 2 (n — 6) 
had no residual shunting but did have significant elevation of 
the RV pressure, with the peak systolic pressure > 75 mm Hg in 
all patients. Pulmonary artery pressure was normal in all. In 
addition, all had mild pulmonic insufficiency with no tricuspid 
insufficiency. Echocardiogrephically, all had a large RVDD, with 
a smaller-than-normal-to-normal LVDD. The RVDD/_VDD was > 
0.90 in all cases. The LV function was normal. Greup 3(n = 3) 
had either tricuspid insufficiency or severe pulmonic insuffi- 
ciency. None had residual shunts. All had normal Rw pressures. 
Echocardiographically, all had a large RVDD with a normal or 
smaller-than-normal LVDD and an RVDD/LVDD > 0.80. Addi- 
tionally, all had classic paradoxical septal motion not found in 
either group | or group 2. The remaining patient, who was five 
months postsurgery, had a catheterization of a large left-to-right 
shunt through a residual ventricular septal defect. The RV and 
pulmonary artery pressure was systemic. Echocardiographi- 
cally, the LVDD and RVDD were large, and the patient had a 
very large left atrial dimension. The RVDD/LVDD was 0.88. The 
echocardiographic findings accurately reflected the degree of 
residual defects in the long-term postoperative patient with 
tetralogy of Fallot, making them extremely useful in the post- 
operative management and follow-up of such patierts. 


Autnor Abstract 


High-resolution real-time ultrasound in the evaluation of the 
normal and obstructed biliary tract. Cooperberg PL (Vancouver 
General Hospital, Vancouver, B.C.). Radiology 129:477-480, 
Nov 1978 


The common hepatic duct was shown using a hign-resolution 
real-time mechanical sector scanner as it passed anterior to the 
right portal vein. This was demonstrated in 98 out of 100 
consecutive adult subjects without biliary tract disease. The 
internal diameter of the duct at this level ranged from 1-4 mm 
(average 3.2 mm). All patients with a duct diameter larger than 
5 mm had either biliary obstruction or previous cholecystec- 
tomy. 


Stephen J. Carter 


Echocardiographic features of constrictive pericarditis. 
Voelkel AG, Pietro DA, Folland ED, et. al. (Veterans Administra- 
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tion Hospital, 1440 VFW Parkway, West Roxbury, Massachu- 
setts 02132). Circulation 58:871-875, Nov 1978 (cy permission 
American Heart Association) 


The most characteristic echocardiographic fatures of 12 
pa ients with constrictive pericarditis were compared with the 
findings in 10 normal volunteers. Left ventricular posterior wall 
(LVPW) “flatness” was quantified by measuring the diastolic 
change in distance from the crystal artifact to the LVPW endo- 
casdium. In 11 of 12 patients the net diastolic LVPW endocardial 
mcvement was > 1 mm. In 10 normal volunteers LVPW endo- 
casdium moved posteriorly in diastole from 1.5 to 4 mm (mean 
2.2 + 0.8). 

^bnosmal septal motion was present in five of 12 patients 
wita constriction. Pericardial thickness measurec using stan- 
dasd damping techniques for both constrictior and normal 
populations did not distinguish the two groups. 

The “flattening” of the left ventricular endocard um as quan- 
tified above verifies earlier qualitative observations and was the 
most consistent finding in this series of patients with constric- 
tive pericarditis. 


Au:hor Abstract 


Gray scale B scan characteristics of intra-abdominal cystic 
masses. Hill M, Sanders RC (University of Miami, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152). J Clin Ultra- 
sou nd 6 217-222, 1978 


Hill and Sanders have described the sonograph c character- 
istics of intraabdominal cystic masses in 119 cases. Internal 
ecFoes were a common finding and of little differentiating 
value, except in renal cysts where they were uncommon (2/25). 
Lik»wise, internal septa were nonspecific, being found in most 
typ2s of lesions, but most commonly seen in mucinous cystad- 
encmas (5/5), abscesses (9/24), and lymphoceles (5/12). Fluid/ 
fluid levels were an uncommon finding and seen only in ab- 
scesses (2/24) and hematomas (3/20). Gross wal. irregularity 
was most common in abscesses (6/24), lymphoceles (2/12) and 
maignant neoplasms (1/3), but also seen in 1/^3 pancreatic 
pseudocvsts, 1/20 hematomas, and 1/5 mucinous cystadeno- 
mas. 

Conformity of the cystic mass to an adjacent organ was a 
relatively specific and common finding in hematoma (10/20) 
and seen in only 1/24 abscesses, 1/12 lymphoceles and 1/5 
mucinous cystadenomas. The other cystic masses tended to 
displace and compress adjacent organs. Four of 24 abscesses 
and all three malignant neoplasms were the only lesions to 
produce adjacent soft tissue changes. The authors conclude 
that necrotic neoplasms and some abscesses anc hematomas 
have gray scale characteristics that enable a specif c diagnosis 
to be made from the echogram. In the other lesions, the list of 
likey possibilities can be narrowed significantly and, when 
indicated, aspiration can be performed under ultresound con- 
trol. 


John D. Denney 


The liquid-filled stomach —an ultrasonic window to the upper 
abdomen. Warren PS, Garrett WJ, Kossoff G (Roya! Hospital for 
Wonen, Sydney 2021, Australia). J Clin Ultrasound 6:315-320, 
Oct 1978 


An ultrasonic window to the upper abdomen is created by (1) 
filling the fasting stomach with methylcellulose suspension, (2) 
administering glucagon intravenously, and (3) examining the 
patient prone. Glucagon relaxes the gastric musculature and 
the prone position allows the stomach gas to rise to the fundus. 
This enables assessment of the relationships of the stomach to 
adjacent structures and permits display of structures forming 
the stomach bed. The equipment used was a commercially 
avaiable water-delay system with wide-aperture focused trans- 
ducers. The system gives good resolution and allows the gastric 
musculature to be distinguished from the mucosa and its 
over ying mucus. 


Author Abstract 
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The upright position while giving water for the evaluation of 
the pancreas. Jacobson P, Crade M, Taylor K (Yale University 
School of Medicine, New Haven, Connecticut 06510). J Clin 
Ultrasound 6: 353-354, Oct 1978 


The authors recommend ultrasound examination of the pa- 
tient while standing upright and drinking water through a straw 
for better visualization of the body and head of the pancreas in 
patients who would otherwise have to be rescheduled or exam- 
ined by other means. Serial oblique and transverse scans are 
made with the patient remaining erect. This method supple- 
ments their previously published technique of having the patient 
drink water through a straw while being rotated from supine to 
a right-side down postion. 


Stephen J. Carter 


Nuclear Medicine 


Extraosseous tumor uptake of 99m technetium phosphate 
compounds in children with abdominal neuroblastoma. Young 
G, L'Heureux P (University of Minnesota Hospitals, Minneapolis, 
Minnesota). Pediatr Radiol 7:159-163, Sept 1978 


Sixteen patients with abdominal neuroblastoma had 99m 
technetium phosphate compounds (99m Tc-Pc) bone scans as 
a preoperative evaluation for metastatic disease. Ten patients 
(62%) had extraosseous tumor uptake while six patients (38%) 
did not. There was no difference in the incidence of tumor 
calcification, tumor necrosis or hydronephrosis in the two 
groups. However, VMA levels were significantly higher in the 
group with extraosseous tumor uptake. Various bone seeking 
radionuclides are compared to 99m Tc-Pc and possible mecha- 
nism for extraosseous uptake of such radionuclides are postu- 
lated. Awareness of the frequency of such uptake should reduce 
the possibility of errors in interpretation of bone scans in 
patients with neuroblastoma. 


Author Abstract 


The interpretation of phlebograms using fibrinogen labeled 
with °°" Tc. Jonckheer MH, Abramovici J, Jeghers O, Dereume 
JP, Goldstein M (Department of Isotopes, A.Z. Vrije Universiteit 
Brussels, Bosstraat, B-1090 Brussels, Belgium). Eur J Nucl! Med 
3:233-238, 1978 


This is a report on a new procedure for the detection of deep- 
vein thrombosis using antecubital injection of 20 mg of fibrino- 
gen which has been labeled with 3-5 mCi of **"Tc. The optimal 
time for obtaining images was found to be 2 hr after injection. 
The patient voids before scintiscanning; 300,000-500.000 cps 
images are taken over the lower abdomen and thighs anteriorly, 
popliteal fossae and calves, posteriorly. 

The results obtained in 14 consecutive radiologic and iso- 
topic examinations done on 13 patients showed that four 
findings were important in the diagnosis of deep vein thrombo- 
sis in the scintiscans: (1) definite “hot-spots” produced by 
localization of TcFi into the thrombi; (2) nonvisualization of a 
large vein or a segment, representing an early deep vein 
thrombosis; (3) opacification of veins which are not usually 
visualized, such as the saphenous vein, indicating collateral 
circulation; (4) irregular, at times bead-like appearance of a 
vein, a finding which in most cases indicates thrombosis of vein 
in a stage of recanalization. Illustrations demonstrate findings. 


Antonio F. Govoni 


Internal mammary lymphoscintigraphy: a rational adjunct to 
the staging and management of breast carcinoma. Ege GN 
(Department of Nuclear Medicine, Princess Margaret Hospital, 
500 Sherbourne Street, Totonto, Ontario M4X 1K9. Canada). 
Clin Radiol 29:453-456, July 1978 


Radionuclide lymphoscintigraphy utilizing the bilateral sub- 
costal introduction into the posterior rectus sheath of a small 
volume of radiocolloid of suitable particle size, ?*"Tc antimony 
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colloid, has provided scintigraphic images of diagnostic quality 
of the parasternal nodes in 2,328 patients with malignant dis- 
ease. An evaluation of the use of this technique in 1,072 patients 
with breast carcinoma underlines the value of a procedure 
which, utilized routinely, should alter conventional staging 
criteria and provide a more rational basis for the management 
of patients with breast carcinoma and assessment of end 
results. 


Author Abstract 


Computerized tomography and nuclear imaging of the liver: a 
comparative study of 83 cases. Scherer U, Bull U, Rothe R, 
Eisenburg J, Schildberg FW, Meister P, Lissner J (Radiolo- 
gische Klinik der Universitat, München, Klinikum Grosshadern. 
Marchioninistr. 15, D-8000 München 70, West Germany). Eur J 
Nucl Med 3:71-80, 1978 


This study was performed to assess the relative diagnostic 
accuracy of computed tomography and nuclear liver scanning 
in detecting and defining circumscribed and diffuse liver dis- 
eases in 83 patients. Proof of liver status was based on invasive 
procedures such as biopsy, laparoscopy, laparotomy, and/or 
autopsy. 

The percentage of true negative diagnoses was 94% for CT 
and 91% for static gamma imaging. With a rate of 94% true 
positive diagnoses, CT proved to be superior to radiocolloid 
gamma imaging (81% true positives) in diagnosing focal liver 
disease. CT was superior to nuclear imaging in discriminating 
the number and size of space occupying lesions. In contrast to 
nuclear screening, CT scans were pathognomonic in some 
focal liver disease such as cyst, metastasis, and echinococcus 
disease. Nuclear imaging was superior in cirrhosis. 


Antonio Govoni 


Serial bone scintigraphy for assessing the effectiveness of 
treatment of osseous metastases from prostatic cancer (in 
English). Langhammer H, Sintermann R, Hör G, Pabst HW 
(Nuklearmedizinische Klinik und Poliklinik rechts der Isar der 
Technischen Universitat Munchen, Ismaninger Str. 22, D-8000 
Munchen 80, West Germany). Nuklearmedizin 17:87-91. 1978 


In 36 patients with skeletal metastases from prostatic cancer. 
serial bone scans were performed at intervals of 2-6 months to 
evaluate the response to therapy with estrogens and/or cyto- 
Static drugs. Fourteen patients showed markedly decreased to 
normal uptake in the metastatic bone lesions following the 
initial scan, accompanied by a return of the elevated serum 
alkaline phosphatase levels to normal and signs of clinical 
improvement. In these patients, a transient rise in uptake by the 
bone lesions during the first months following commencement 
of therapy, as reported by others, was not observed. 

Increased multifocal skeletal uptake was found in the remain- 
ing 16 patients, indicating progression of the disease. The 
authors conclude that skeletal scintigraphy is not only an 
important diagnostic tool for the early detection of osseous 
metastases but also of considerable value for assessing the 
response to therapy. 


Peter F. Winter 


"Ga scanning in the evaluation of anaplastic carcinoma and 
malignant lymphoma of thyroid gland (in Japanese). Ito K, 
Mimura T, Ban Y, Hamada N, Nishikawa Y. Higashi T (Ito 
Hospital, Tokyo, Japan). Jpn J Clin Radiol 32:463-470. April 
1978 


Thirty cases with thyroid nodules were evaluated with *7Ga 
citrate scanning to evaluate its use in preoperative diagnosis of 
anaplastic carcinoma and malignant lymphoma. Scanning was 
performed 48 hr after intravenous injection of *'Ga-citrate in 
doses between 1.5 mCi to 3 mCi. In nine of 10 cases of 
anaplastic carcinoma, marked accumulation was observed. The 
other patient had undergone irradiation and chemotherapy and 
no accumulation was noted. Only slight accumulation of radio- 
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nuclide wes seen in three of 13 cases with adenocarcinoma. 
There were three cases of malignant lymphoma and in these 
87Ga scans were strongly positive. 

Marked uptake was observed also in three cases of chronic 
thyroiditis making it difficult therefore to differentiate chronic 
thyroiditis 'rom malignant lesions. It was concluded, however, 
that "Ga scans could be useful in assessing the prognosis of 
cases with malignant thyroid tumors. 


Hozumi Arii 


Radiation Oncology 


An acceptable rate of complications in combined doxorubicin- 
irradiation for small cell carcinoma of the lung: a Southwest 
Oncology Group study. Moore TN, Livingston R, Heilbrun L, 
Durrance FY, Tesh D, Hickman B, Bogardus C (Southwest 
Oncology Group, 3500 Rainbow Boulevard, Suite 100, Kansas 
City, Kansas 66103). /nt J Radiat Oncol Biol Phys 4:675-680, 
Sept/Oct 1378 


The autnors present the combined Adriamycin-irradiation 
complicatiens for patients with oat cell bronchogenic carci- 
noma (383) treated under the SWOG protocol from 1974-1976. 
Of these. 358 patients were evaluable. Chemotherapy consisted 
of Cytoxan (750 mg/m?) on weeks 0, 3, 12, 15, 18 etc., Adria- 
mycin (50 mg/m?) on weeks 0, 3, 12, 15, 18, and Oncovin (1 mg) 
weekly for 12 weeks then discontinued. Irradiation consisted of 
300 rad x 10 to brain and primary starting on week 6 plus an 
additional 380 rad x 5 at week 12 for patients with limited 
disease (2 4VL posteroanterior spinal cord block). 

Of the 171 irradiation treated extensive disease patients, four 
developed significant esophagitis (two severe). Of the 89 limited 
disease patients irradiated under the protocol, nine developed 
significant ssophagitis (seven severe). The overall incidence of 
significant esophageal symptoms was 5 (13/260). Seven pa- 
tients deve oped significant radiation pneumonitis. Seven pa- 
tients expe ienced cardiac reactions, two experienced epithelial 
reactions (4,500 rad), and two developed cerebral symptoms. 
The authors feel these represent an acceptable rate of compli- 
cations. 


Herbert C. Berry 


Radiation-induced soft-tissue and bone sarcoma. Kim JH, Chu 
FC. Woodard HQ, Melamed MR, Huvos A, Cantin J (J. H. Kim, 
Memorial Sloan-Kettering Cancer Center, New York, New York 
10021). Raciology 129:501-508, Nov 1978 


The resuts of a retrospective analysis of patients receiving 
radiation therapy at Memorial Hospital over the past 50 years 
are presented with respect to radiation-induced sarcomas. Of 
the 47 patients with this established diagnosis, 20 had soft- 
tissue sarcema arising in irradiated tissues and 27 had bone 
sarcoma arising from normal bones in the irradiated field. 
Latent periods were 12 and 11 years respectively. No radiation- 
induced bone sarcomas were seen at doses below 3,000 rads in 
3 weeks. It appeared that children were more sensitive to cancer 
induction than adults. Sixteen of the 27 patients with radiation- 
induced bcne sarcoma had received treatment with orthovol- 
tage irradiation. No specific radiation therapy equipment data is 
presented ‘or the radiation-induced soft-tissue sarcoma pa- 
tients. A general discussion of the risk of radiation-induced 
sarcoma is Dresented. 


Herbert C. Berry 


Second neeplasms following megavoltage radiation in a pedi- 
atric population. Haselow RE, Nesbit M, Dehner LP, Khan FM, 
McHugh R. Levitt SH (R. E. Haselow, Box 494, University of 
Minnesota Hospitals, Minneapolis, Minnesota 55455). Cancer 
42:1185-1121, 1978 


The results of a retrospective analysis of 88 pediatric survi- 
vors of megavoltage irradiation for neoplasm treated at the 
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University of Minnesota with an average follow-uc per od of 14 
years are described. Seven second neoplasms wer? discovered, 
five of which were not associated with prior irradiation. Two of 
the seven neoplasms were malignant, one not being associated 
with the irradiation, the other associated witn prolonged 
chemotherapy (chlorambucil). Both radiation-'elated neo- 
plesms were associated with low doses (less thar 1,509 rads). 
Based cn these preliminary findings the authors suggest a low 
ris« (1%) of induced malignancy following megavcltage irradia- 
tion. 


Herbert C. Berry 


Esophagitis due to Adriamycin and radiation therapy tor child- 
hoəd malignancy. Newburger PE, Cassady R, Jafe N ‘Division 
of Hematology-Oncology, Children's Hospital Medical Center, 
300 Longwood Avenue, Boston, Massachusetts 02115). Cancer 
42 417-423, 1978 


Esophagitis is described in seven patients rece ving medias- 
tinal irradiation and chemotherapy including Adriamycin for 
noa-Hodgkin's lymphoma, osteogenic sarcoma, end acute lym- 
phacytic leukemia. Doses of irradiation ranged from 500-2 ,500 
rags, recall occurred in three patients including two episodes in 
one patient related to Adriamycin administration. Stricture Oc- 
cured in this patient as well as one of the other recall patients 
bu: in none of the others. The patients were aged from 2'/ to 21 
years, strictures occurring in the 21-year-old patient w th acute 
lymphocytic leukemia and the 2'/z-year-old patient with non- 
Hodgkir's lymphoma. This study confirms the observation of 
Adriamycin-enhanced radiation esophagitis in cowldhood, and 
extends the minimal radiation dose range to 500 rad, we | below 
the level at which even mild dysphagia has been previously 
reportec. 


Herbert C. Berry 


Ncn-Hodgkin's lymphoma. Involvement of Waldeyer's ring. 
Hoppe RT, Burke JS, Glatstein E. Kaplan HS (Division of 
Radiaticn Therapy, Stanford University Medical Center, Stan- 
ford, Celifornia 94305). Cancer 42:1096-1104, 1978 


The authors review 59 patients with non-Hodgk n's lymphoma 
involving Waldeyer's ring evaluated at Stanford from 1953-1976. 
Mest had less than stage IV disease. Of the patients wit) clinical 
stage Ill disease, 67% had bone marrow involvement. Ninety per 
cent of the biopsies were diffuse and in 55% the cell ‘ype was 
histiocytic. Most patients with stage | or Il disease wer» treated 
with involved field or extended field irradiation, elthough some 
receivec total nodal irradiation along with the stace Ill patients. 
The stage | patients had a 50% 6-year relapse-free survival as 
opposed to 25% and 17% for stages II and Ill respective y. Most 
relapses occurred in untreated nodes. The bone marrow was 
the seccnd most common site of relapse (10 patients). 


Herbert C. Berry 


Uterine sarcomas natural history, treatment and prognosis. 
Salazar OM, Bonfiglio TA, Patten SF, Keller BE Feldstein M, 
Dunne ME, Rudolph J (Division of Radiation Oncology, P.O. 
Box 647 University of Rochester Cancer Center, €01 Elmwood 
Avenue. Rochester, New York 14642). Cancer 42 :1152-1160, 
1978 


Seventy-three patients with uterine sarcoma are reviewed. All 
were seen at University of Rochester Strong Memorial ~ospital 
from 1955 to 1975. There are three main histologic verieties: 
mixed mesodermal sarcoma (MMS), leiomyosarcome (LMS), 
anc endometrial stromal sarcoma (ESS). MMS was seen in 60% 
of the patients and LMS occurred in younger oatients and 
tended to be stage | more often (80%) than the other cel types. 

Of the patients, 45% were treated with surgery cnly, 48% with 
surgery and irradiation, and 12% with irradiation alore. Five- 
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year survival for MMS, LMS, and ESS was 22%, 38% and 39%. 
respectively. Overall 5-year survival for stage | patients was 54% 
versus 11% for stages II-IV. Five-year survival for stage | patients 
treated with surgery plus irradiation was 62% versus 53% in 
those treated by surgery only (p > .05). There were no signifi- 
cant differences for surgery versus surgery plus irradiation in 
more advanced tumors with 5-year survivals of 17% and 3% 
respectively. 

The authors suggest surgical exploration for adequate stag- 
ing and if resectable, TEH and BS&O should be performed. 
They then suggest adjuvant postoperative irradiation with 5.000 
rads whole pelvis plus a 4,000 rad vaginal surface dose if the 
cervix is involved or if there is a high degree of suspicion of 
vaginal cuff residually. 


Herbert C. Berry 


Systematic restaging in patients with Hodgkin's disease. Her- 
man TS, Jones SE (Section of Hematology and Oncology, 
University of Arizona College of Medicine, Tucson, Arizona 
85724). Cancer 42:1976-1982, 1978 


The authors report the results of systematic restaging accord- 
ing to the Southwestern Oncology Group protocol 7.406 for the 
treatment of patients with advanced Hodgkin's disease (Ann 
Arbor Stages Ill B, IV A, IV B). Treatment was randomized to 
MOPP + Bleomycin versus MOP — BAP #1 versus MOP — BAP 
#2 (Adriamycin day 8 or Adriamycin days 1 and 8 respectively). 
A total of 82 patients in complete clinical remission after 10 
courses of chemotherapy were systematically restaged. No 
patient had received prior chemotherapy although about 25% 
had received prior irradiation. Ten patients had disease de- 
tected at restaging (12%) only one of whom had prior irradia- 
tion. Sites of residual disease were found almost entirely in 
lymph nodes (abdominal six, mediastinal three, and peripheral 
one) with only one of the 11 sites of persisting disease detected 
in an extranodal location. Chest radiography, gallium-67 tumor 
scanning, and lymphography were the most helpful procedures 
for detecting residual disease. Of the 72 patients felt to be free 
of disease after restaging, nine (13%) relapsed within 8 months. 

The authors compare the results of this study with results of 
a previously published study regarding the use of systematic 
restaging in patients with non-Hodgkin's lymphoma and show 
significant differences in relapse rates at restaging (2496 versus 
1296 for non-Hodgkin's lymphomas versus Hodgkin's disease, 
the use of chest radiography 1% versus 8% respectively, the use 
of bone marrow biopsy 13% versus 0% respectively, and the 
distribution of disease sites detected at restaging 41% versus 
91% for nodal failure respectively and 59% versus 9% for 
extranodal failure respectively). The authors feel that systematic 
restaging of all patients who achieve apparent complete remis- 
sion should be part of every future lymphoma treatment trial in 
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order to more accurately assess the results of therapy. 
Herbert C. Berry 


Conservative management of operable breast cancer, 10 
years experience at the Foundation Curie. Calle R. Pilleron JP. 
Schlienger P, Vilcoq JR (Foundation Curie, 26 Rue D'Ulm. 
75231 Paris Cedex 05, France). Cancer 42:2045-2053. 1978 


The authors have reviewed the results of 514 patients with 
surgically operable Stage T,-T, and N,-N,, infiltrating breast 
cancer referred to the foundation for conservative treatment 
with irradiation. Of these patients, 258 have a minimum follow- 
up of 10 years. To avoid deformity of the breast, the majority of 
patients who had lumpectomy had tumors which were 3 cm or 
less in diameter. For tumors greater than 3 cm in diameter (Ti, 
T,, T;) with or without clinically palpable nodes or smaller 
tumors with clinically suspicious axillary nodes, exclusive irra- 
diation was performed. The former group received a tumor dose 
of 5,000 rads to breast and regional nodes with an additional 
1,500 rads delivered to the lumpectomy area and an additional 
1,000 rads to the lower axillary region. The latter group received 
5,000-6,000 rads from 6 to 7 weeks to breast and nodal sites 
and with 5096 or more regression was then boosted through 
reduced field to the primary mass for a dose of 2,000-2,500 rads 
plus an additional 1,000-1,500 rads to the lower axilla. Surgery 
was performed as additional treatment if there was no initial 
reduction in size after 5,000-6,000 rads or if there was persistent 
disease at 6 to 9 months in the case of small residual tumor 
remaining at the end of treatment. 

Lumpectomy was performed on 120 patients and followed by 
irradiation with an 85% NED rate at 5 years and a 75% NED rate 
at 10 years (68 patients having a minimum follow-up of 10 
years). Of the total group at 5 and 10 years. six patients had 
mastectomy and two had limited surgery for recurrence. Radia- 
tion sequelae in this group were minimal in 2896, moderate in 
45%, and in 27% no severe radiation sequelae were noted. 

Of the 394 patients treated exclusively by irradiation, 190 
patients had a minimum follow-up of 10 years. The absolute 
survival NED at 5 and 10 years was 68% and 43% respectively. 
Of 394 patients, 234 (59%) required secondary surgery either 
for persistent or recurrent disease (8196 persistent, 1995 recur- 
rent). Twenty per cent of this group had minimal radiation 
sequelae, 33% had moderate, and 1% severe (four patients). 

The authors feel that lumpectomy followed by irradiation 
appears to be an adequate therapeutic method provided the 
tumor is unifocal, equal to or less than 3 cm, and without 
clinically suspicious axillary nodes. They point out that radical 
radiotherapy is the primary modality and is a more complex 
situation requiring meticulous techniques and close coopera- 
tion between the surgeon, radiation oncologist, and patient. 


Herbert C. Berry 


Book Reviews 


Pain and Profit. The Politics of Malpractice. By Sylvia Law and Steven Polan. New York: Harper & Row, 305 pp., 


1978. $12.95 


Pain and Profit is a text which purports to be an objective, 
documented, and concerned analysis of the malpractice crisis. 
It alleges to examine the extent of chronic substandard medical 
practice in this country and to analyze the inadequate methods 
of professional self regulation and control. It also claims to 
evaluate equally the legal profession and its role in exploiting 
the crisis. No fault insurance and the supposed venality of 
contingency fees are to be analyzed. The authors then detail a 
number of proposed reforms, note some that have been en- 
acted, and discuss potential for solving portions of the medical 
malpractice issue. 

The book is interesting reading for all concerned with public 
health policy. It reflects the experience and bias of the authors 
to a much greater extent that may be recognized by introductory 
statements. |! the reader accepts this bias, the text will be 
enjoyable, informative, and worthwhile. 

In the introduction, the authors offer background on medical 
malpractice and the rise of the fault system. They correctly 
place medica! malpractice into the law of torts and intelligently 
discuss the fiction of the reasonable man. They also note the 
legal standard applied to physician liability is that cf the stan- 
dard of the profession itself. The introduction corcludes by 
emphasizing the difficulties that a patient has in providing 
evidence that a physician deviated from reasonable practices. 

The second chapter, The Maldistribution of Malpractice, 
discusses the lack of appropriate distribution of phvsicians in 
the country and the trends toward subspecialization. Law and 
Polan emphasize that the laws of supply and demand do not 
assure that the supply of physicians will correspond to needs. 
This chapter also discusses how insurance programs, Medicare, 
and loan programs affect the distribution of physicians and the 
opportunity for certain population groups to receive compen- 
sation for injuries. The authors conclude that fault-based liabil- 
ity and variations in malpractice insurance rates do not directly 
influence physicians with regard to either the geographical 
location of their practice or their type of practice. 

Chapter three concerns the problems of malpractice gener- 
ated by physicians who engage in substandard celivery of 
health care. The major theme is that the present system is 
unreliable and not balanced. The groups that monitor physi- 
cians do not nave enough regulatory control. In many states, 
professional incompetence is not grounds for disciplining a 
physician by tne state medical board. The authors feel that the 
general powers of state medical boards need to be made 
explicit. The reporting system with regard to physicians, by 
hospitals, prcfessional societies, and insurance cempanies, 
does not provide reasonable data upon which to judge the 
general practices of any individual. The authors term this a 
conspiracy o! silence" that is not acceptable to the public and 
should be unacceptable to physicians. The authors state that 
the overwhelming evidence is that professional ethics do not 
motivate physicians to take their peer review responsibility 
seriously. Unfortunately, no data are provided. 

Chapter three also discusses the general practices cf hospital 
staffing and suggests reasonable improvements. The authors 
conclude that there is inadequate effort to discover and to 
discipline physicians who regularly provide unacceptable care. 


AJR 132:697-700. April 1979 
© 1979 American Roentgen Ray Society 


The activities of hospitals and their relation to melpractice is 
discussed in chapter four. Of reported malpractice, 7596 cccurs 
in hospitals, and 79% of all claims arise from hospi-al-incurred 
injuries. In addition, 83% of all settlement payments are for 
injuries suffered in hospitals. This chapter discusses the legal 
structure in which hospitals function and the activizies of the 
Joint Commission on Accreditation of Hospitals, and describes 
the liabiity of hospitals for the negligent acts per*ormead by 
physiciams within the scope of their employment. Also consid- 
ered 5 the response of the Joint Commission to the malpractice 
crisis The authors discuss the effect and activites cf the 
Professicnal Standards Review Organization whicF was man- 
dated by Congress in 1972. 

The cnapter concludes by suggesting possible reforms. 
These irciude requiring hospitals to establish review mecha- 
nisms that collect information about individual physiciars; re- 
viewing physician activities on a systematic basis; and identify- 
ing those who falsify records and engage in unnecessary or 
incompe:ent practices. This review process should include 
those who do not have a vested interest in the we fare of the 
hospital or the physicians. Although the proposels may be 
impleme ated by the Joint Commission, the authors believe this 
organiza ion's accreditation process fails to provide sufficient 
incen ive for hospitals to take their institutional responsibilities 
seriously They suggest that legislative and commor law 
chances are necessary, and discuss the approach o` chennel- 
ing, whic makes hospitals institutionally liable for al malprac- 
tice w thin their corporate entities. Law and Polan advocate that 
hospitals pay most physician malpractice insurance costs. The 
authors aso believe need exists for a national public v account- 
able ager cy to set and apply standards for hospitals. 

Chepters five through eight consider the effect cf the legal 
system oa the malpractice issue. The initial discussion involves 
the ef ect of the contingent fee system on medicine. While this 
system is viewed by physicians as undesirable, th» authors 
point to a number of positive features including providing 
lawyers with the incentive to accept only cases with £ reasona- 
ble prospect of success. The American contigent fee system 
provides assurance that the ordinary citizen has access to legal 
services. The authors admit that this system encourages lawyers 
to argue ~or large awards. They conclude, however, taat tris is 
not undesirable and that there are other checks in the legal 
system. They believe the total amount of undercompensation 
from successful claims exceeds that paid in overcomzensetion. 

Chanter six, The Rules of the Malpractice Game, discusses 
the changes in locality rule and in the doctrine of informed 
consent. The authors point out that the erosion of tre locality 
rule has made it much easier to establish medical maipractice. 
The emphasis upon abolishing this rule seems unjustified as 
only a small percentage of malpractice cases involve this con- 
cept. Info med consent is a more complex issue. In th s discus- 
sion, the authors take considerable license in their interpreta- 
tion of da-azand show a lack of appreciation of the complexities 
of health «are delivery. Their discussion of the Canterbury case 
is not on y inappropriate but also inaccurate. Probably. the 
greatest citicism of this book by any reviewer would be in the 
discussior of this section. For the authors to recommend 
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physicians deal with informed consent by providing the patient 
with full information and allowing the patient to decide what is 
to be done represents a naive and unrealistic approach. 
Notwithstanding the moral issues, the simple task of doing this 
in the available time would reduce the number of patients a 
physician could see each day. To treat such a complex issue in 
a summary fashion shows the authors' lack of insight in this 
particular area. 

Chapter seven deals with dispute resolution. It discusses the 
statute of limitations, the discovery rule, screening panels, and 
arbitration. The laws which force parties to arbitrate a medical 
malpractice dispute raise serious constitutional questions with 
regard to due process of law and the guarantee of trial by jury. 
The authors feel that laws are outrageous which restrict the 
amounts recoverable by seriously injured patients. They suggest 
an alternative of having both a primary and a secondary source 
of compensation. They suggest that if the purpose is to make 
the fault system of liability effective in deterring unnecessary 
injuries, the physicians liability insurance should be the primary 
source. If the objective is to spread the cost of injuries as widely 
as possible, then health insurance benefits, particuarly those 
financed by the government, should be the primary source. 

Chapter eight is an excellent discussion of the no fault 
alternative including limitations. | agree with the authors that 
there is a likelihood that no fault medical insurance would be 
more expensive than malpractice liability insurance. The au- 
thors conclude that the no fault system would eliminate the 
limited role which the law now plays in insuring quality health 
care and would deprive patients of a mechanism to initiate 
monitoring of substandard medical practice. This reviewer dis- 
agrees with the emphasis but agrees with the conclusion that 
the no fault alternative is not particularly attractive. 

Chapters nine, 10, and 11 form part three of the text which is 
mainly concerned with the insurance industry. In these chap- 
ters, the authors provide a number of relevant facts that have 
not been widely reported and destroy some of the myths 
surrounding the insurance industry. They relate that data on 
profitability was available from the National Association of 
Insurance Commissioners during the period of greatest activity 
regarding malpractice insurance. These data were not released. 
Profitability for the 1976 policy year, without considering re- 
serves for unreported claims, was 20.196, in contrast to industry- 
wide profits on all lines of 4.3%. The authors discuss the 
territorial monopolies created through joint efforts of the insur- 
ance industry and the medical societies, and demonstrate how 
organized medicine assisted the insurance industry in creating 
an environment that set the stage for the medical malpractice 
insurance crisis of 1974-1975. 

In Chapter 10, the authors discuss how insurance is under- 
written and how the Joint Underwriting Association, a consor- 
tium of private insurance companies could be forced to write 
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medica malpractice insurance without risk cf loss or opportu- 
nity for profit. Physician-owned mutual companies are dis- 
cussed under the context of captives. The authors relate (cor- 
rectly) that these companies have direct authority to introduce 
incentives to reduce malpractice rates, but warn that captive 
companies may be setting their rates too low and that they may 
be undercapitalized. 

Chapter 11, Conclusions, may prove the most stimulating. 
Some conclusions are directly related to the data provided in 
the first 10 chapters and others seem to result from the authors’ 
logic and biases that lie outside the information provided in this 
book. The authors believe that many reforms and laws were 
postuleted on inadequate data and misconception of legal 
doctrines. They believe that the economic limits to the legal 
profession mandated by law are not significantly different from 
the fees that lawyers commonly charge. They perceive that the 
heart cf the malpractice problem is that many patients receive 
physician and hospital care that is below reasonable standards. 
The authors feel that the fee-for-service system and the major 
health insurance plans encourage over specialization, unnec- 
essary hospitalizations, and excessive surgery. They also indi- 
cate that in advantaged situations, patients receive highly 
skilled. technical, and often, high-risk specialty care. They 
propose that more rational controls be exercised over who can 
practice medicine, where they can practice, and what specialty 
procedures they can perform, and their method of compensa- 
tion. 

Basic to the cause of medical malpractice, according to Law 
and Polan, is the absence of traditions of criticisms within and 
towarc the practice of medicine. They suggest that the law be 
structured to encourage attitudes of criticisms and self-criti- 
cisms, especially within the hospital environment. The authors 
discuss in a summary fashion some of the activities of the legal 
profession but offer no substantial reforms. They conclude by 
recommending publicly controlled insurance because private 
malpractice insurance carriers have not had the ability or 
inclination to engage in serious risk control activities. 

This text provides interesting reading, its major virtue is the 
data on the economics of risk for certain activities of physicians 
and the medical malpractice industry. Readers should not be 
dissuaded from personal analysis of the material by the biases 
of the authors. It is unfortunate that many of the statements are 
not specifically referenced as they would provide an excellent 
source and a very different use of this text had the authors 
chosen to document their facts in the usua! scientific manner. 
The style is quite readable and if one is sufficiently inclined, the 
notes on the text are useful. 

A. Everette James, Jr. 
Vanderbilt University School of Medicine 
Nashville, Tennessee 27232 


Cross-Sectional Anatomy Computed Tomography and Ultrasound Correlation. By Barbara L. Carter, James 
Morehead, Samuel M. Wolpert, Steven B. Hammerschlag, Harry J. Griffiths and Paul C. Kahn. New York: Appleton- 


Century-Crofts, 140 pp., 1977. $42.50 


This is a well-organized atlas of cross sectional anatomy: 
literally from head to toe. Comparison is made between ana- 
tomic drawings, specimen photographs and radiographs, com- 
puted tomography, and ultrasound images. The book is divided 
into four major sections: head and neck, body, pelvis, and 
extremities. A special section at the end correlates ultrasound 
with sagittal cadaver sections of the abdomen and pelvis. 

In each division of the book, sagittal drawings index the level 
of cross sectional images. The anatomic drawings are taken 
from the atlas by Eycleshymer and Schoemaker and are oriented 


so that the reader views each section from above, placing the 
right side of the drawing on the reader s right. This conforms to 
convention for sections of the head, but is reversed for the 
abdomen. The authors compensate for this by including a 
small. difficult to read, reversed reproduction of the drawing for 
each section of the thorax and abdomen. Ultrasound images 
are included for the neck, abdomen, and extremities, but are 
not of the quality now achieveable with current ultrasound 
units. This is also true for the computed tomography images 
(2.5 min scans). The format is nicely arranged so that the CT 
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and ultrasound images face pages with the corresponding 
anatomic drawing; a short comment indicates the salient ana- 
tomic features at that level. At each level, the authors have 
attempted to use CT and ultrasound images most closely ap- 
proximating those of the anatomic drawings. Radiographs of 
cadaver cross sections are included at some levels and are 
generally of less value because of postmortem distortion. 

In general, the book is useful and logically organized and the 
format facilitates comparison of the diagnostic images and 
anatomic drawings. The authors made a difficult choice for the 
orientation of the anatomic drawings, and followed the conven- 
tion of the anatomists. For a clinically oriented atlas, it would 
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have been better to reverse these drawings. The quality of the 
CT images is acceptable, but not optimal by current stendards. 
The ultrasound images, in general, are disappoirtingly subop- 
timal. The short section of sagittal ultrasound images ccmpared 
witn cadaver photographs is potentially very useful, but would 
be improved by better ultrasound images and more closely 
spaced anatomic sections. The CT images of the extremities 
lack sufficient detail for comparison with the excel ent anatomic 
drawings. 
Howard J. Ricketts 
University of Washington Hospital 
Seattle, Washington 98195 


Radiology of Trauma: Textbook and Atlas. By Hermann Birzle, Rudolf Bergleiter, and Eugen H. Kuner. Translated by 


H. J. Kaufmann. Philadelphia: Saunders, 372 pp., 1978. $65 


This is an introductory book on the radiology of trauma, and 
is primarily an atlas rather than a definitive tome on the subject. 
The authors have done a superb job of introducing the subject 
to radiology residents, traumatologists, orthopedic surgeons, 
neurosurgeons, and others "in whose hands the care of the 
injured patient truly lies". 

The introduction has many excellent drawings showing com- 
mon variations of the norm and possible sources for misinter- 
pretation. There are brief pertinent remarks on indications for 
radiologic examinations after injury, the course of the x-ray 
investigation, analysis of radiographs, and the final report. 
Fifteen short chapters follow covering all aspects of trauma, 


including the axial and appendicular skeleton, thorax and 
abdomen, soft tissue injuries, and foreign bodies. Th2re are 
also chapters on special problems in the pediatric patient, the 
sequelae of trauma, and CT examination of the sku | and brain. 
Because the text is well written and the 1,095 illustrations are 
exquisitely done, the book is very effective. | would ike tc see it 
expanded in the future. 
The text is recommended to all physicians with an interest in 
traumatology. 
John A. Gehwe:ler, Jr. 
Duke University Medical Center 
Durham, North Caroline 27710 


The Cervical Spine in Trauma. By Amil J. Gerlock, Jr., Sandra G. Kirchner, Richard M. Heller, and Jeremy J. Kaye. 


Philadelphia: Saunders, 167 pp., 1978. $8.95. 


This text is volume 11 in the series, Exercises in Diagnostic 
Radiology. The authors emphasize that this monograph is only 
intended as a basic guide to interpretation of lateral radiographs 
of the cervical spine in cases of trauma. No attempt has been 
made to make this a definitive treatise on the subject, rather the 
approach to evaluating a lateral radiograph is stressed. This is 
an important point since this reviewer has stressed in the 
literature that only two-thirds of fractures and dislocations may 
be diagnosed from a lateral radiograph of the cervical spine 
(Miller MD, Gehweiler JA, Martinez S, Charlton OP, Daffner RH: 
Significant new observations on cervical spine trauma. AJR 130: 
659-663, 1978). 

The book may be divided into two sections: (1) normal 
radiographic anatomy of the lateral view of the cervical spine; 
and (2) case studies. The anatomy section is excellent for 
medical students and first year residents with two exceptions. 
The illustrations, both radiographs and drawings are poor, and 
it is often difficult to observe exactly what the authors are 
referring to. Secondly, the anatomic terminology does not 
conform in all aspects to accepted anatomic notation. For 
example the term "posterior elements” is used without defining 
its meaning. That term is medical jargon and does not appear in 
any reference on medical lexicography. Similarly, the term 
"neural arch" is used incorrectly when referring to an adult 
spine. Standard anatomy texts clearly show a vast difference 
between a neural arch and a vertebral arch, and they cannot be 
interchanged, nor can the terms vertebral centrum and body. At 
birth, a vertebra is composed of three ossification centers 
joined by cartilage; the centrum and the neural arch halves. The 


neurocentral synchondrosis unites the centrum tə the neural 
arcF. During the first year of life, the neural arch halves unite 
dorsally. This union occurs first in the lumbar region and 
proceeds cranially through the thoracic and cerv cal regions. 
The neural arch fuses with the centrum in the cervical region at 
3 years. This union proceeds caudally and is usual y complete 
in the sacrum by age seven. The neural arch forms not only the 
vertebral arch but also contributes a tiny portion to the centrum 
on each side to form the vertebral body. Thus, on radiographs, 
the erms centrum and neural arch should only be used when 
there is. still evidence that the neurocentral synchcndroses are 
open. After closure of the synchondroses, the terms "vertebral 
body” and "vertebral arch" are appropriate. 

The major portion of the book deals with case studies after 
cervecakspine trauma. A lateral radiograph of the cervical spine 
is shown and on the opposite page four questions are asked. 
Space is provided for written answers. In each case, the ques- 
tions are concerned with the anatomic structures involved and 
whether they are displaced, whether the injury is stable or 
unstable, and the common eponym or diagnostic term fcr each 
type of injury. Answers are supplied along with a brief discus- 
sion of the traumatic entity. 

The book seems appropriate for medical students ard first 
year residents in radiology rather than for those mors advanced. 
While the illustrations are poor, the style of writing s clear but 
limited in scope. 

John A. Genwei er, Jr. 
Duke University Medical Center 
Durham, North Carolina 27710 


An Atlas of Otolaryngologic Radiology. By Judah Zizmor and Arnold M. Noyek. Philadelphia: Saunders 497 pp., 


1978. $35 


Zizmor and Noyek have assembled what amounts to a teach- 
ing file demonstrating the wide range of radiographically de- 
monstrable diseases involving the temporal bone, orbit, nose, 


the paranasal sinuses, the nasopharynx, the oral cavity and 
hypooharynx, mandible, salivary glands, cervical soft t ssues 
and cervical spine, larynx, trachea, bronchi, and esophagus. 
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The range of abnormalities extends from the more common 
findings to the frankly exotic and to those entities which 
(especially infectious processes) are rarely seen nowadays. 
Diagnostic pitfalls are presented including anatomic variants 
and entities, such as large petrous apex air cells, or unerupted 
teeth simulating air-fluid levels in the maxillary sinuses. Repre- 
sentative examples of many classic entities are shown. 

Other imaging modalities besides radiography, such as ther- 
mography, computed tomography, orbital ultrasound, diagnos- 
tic ultrasound, xeroradiography, and nuclear medicine are 
shown where their utilization is appropriate and helpful. As 
might be expected, there is some emphasis on tomographic 
demonstration of many cases. 

An excellent feature is the legends accompanying the figures. 
The book is an atlas and is not a text, yet the explanations 
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accompanying the illustrations are highly informative and are 
probably one of the book's strongest points. 

The reoroductions are generally quite good and clearly la- 
beled. There are a few illustrations where one would like to 
"bright light" the reproduction as one might a dark film, but 
this is a minor detraction. 

The bibliography consists of 53 references, the most recent 
from 1977. 

The book belongs in every basic library of radiology, and is 
strongly recommended for radiologists who are involved in 
head anc neck work, as well as for all otolaryngologists. 

Robert E. Schaefer 
Wallace Radiology Group 
Bellevue, Washington 98009 


The Chemistry of Radiopharmaceuticals. Edited by Ned D. Heindel, H. Donald Burns, and Takashi Honda. New York: 


Masson, 294 pp., 1978. $27.50 


The text is a composite of 17 contributions intended to 
present an overview of the development of radiopharmaceuti- 
cals utilizing both chemical and pharmacologic design param- 
eters. Several chapters review the progress of localizing radio- 
nuclides in specific tissue on the basis of the organ's physiology 
and chemistry; several others discuss the chemistry of radiola- 
beled compounds as a prediction of biologic behavior. The 
chemistry of technetium is reviewed in one chapter, as are other 
metals (as one group), and positron emitters in other chapters. 

The title, The Chemistry of Radiopharmaceuticals may be 
somewhat misleading, however, due to broad topic content. 
The following are discussed: the role of federal regulatory 
agencies in radiopharmaceutical development; Brookhaven's 
contribution to nuclear medicine; and a chapter on the rationale 


of color imaging. These topics may be pertinent to radiophar- 
maceutical development, but are somewhat outside the context 
of chemistry. 

Each chapter is well referenced. For one interested in the 
topics covered, the references offer a good beginning for a 
literature search. The scope of the text makes it potentially 
appealing to the physician and the radiopharmaceutical scien- 
tist in nuclear medicine. Despite the apparent range of the 
topics discussed, the necessary brevity of the coverage makes 
the text possibly useful as either a starting point or as a quick 
review of parts of radiopharmaceutical science. 

David Hartnett 
University of Washington Hospital 
Seattle, Washington 98195 


Radiologic Diagnosis of Polyps and Carcinoma of the Large Bowel. By Masakazu Maruyama. New York: Igaku-Shoi, 


262 pp., 1978. $52 


Dr. Maruyama has accomplished the ultimate in producing 
an exquisite book detailing the radiologic and endoscopic 
diagnosis of colonic neoplasia. He begins with a historic review 
of the radiologic examination, detailing the evolution of the 
double contrast method. This is followed by a chapter which 
studies in detail the radiologic techniques for colon examination 
including both single and double contrast techniques. This 
chapter introduces the reader to the exquisite radiographic- 
pathologic correlations which is a characteristic of this work. 
The author also demonstrates the gyroscope, an apparatus 
permitting total controlled patient and radiographic tube posi- 
tion in all three planes. 

Chapters are included which show the macroscopic and 
microscopic pathologic characteristics of colonic neoplasms 


and precisely correlate them with the radiologic appearances. 
These demonstrations are generously supported by double and 
single contrast radiographs of exquisite detail. Color prints of 
endoscopic appearances are also included. A chapter on endo- 
scopic polypectomy details the technical approach and results. 
The Borrmann type classification is applied to the colonic 
neoplasms. 

This book in atlas format describes multiple examples of 
colonic carcinomas and also less common entities such as 
familial polyposis, Peutz-Jeghers syndrome, and multiple co- 
lonic carcinomas. An extensive bibliography is included. 

Charles A. Rohrmann, Jr. 
University of Washington Hospital 
Seattle, Washington 98195 


Cancer: A Problem of Developmental Biology. By G. Barry Pierce, Robert Shikes, and Louis M. Fink. Englewood 


Cliffs, N. J.; Prentice-Hall, 242 pp., 1978. $15.95 


This text reviews the general subject of cancer from several 
aspects including anatomy, biochemistry, immunology, physi- 
ology, etiology, genetics, and clinical presentation. These dif- 
ferent aspects are discussed in some depth to provide the 
reader with an understanding of their importance in the devel- 
opment, diagnosis, and management of cancer. An example 
would be the various etiologies of cancer such as chemical, 
viral, and environmental. The biochemical aspects of tumors, 
such as ectopic ACTH syndrome, as related to the diagnosis of 
different malignancies are reviewed. In several chapters, the 
role of the cell membrane is described. 

Other chapters concern the clinical presentations of cancer, 
including the initial features and metastases. The roles of 
surgery, radiotherapy, chemotherapy, and immunotherapy in 


the management of cancer are analyzed. An appendix details 
the natural history and treatment of well-kncwn or frequently 
encountered tumors, e.g. breast cancer. 

Illustrations are sparingly used and there is a bibliography at 
the end of the book. The index is well done. 

This text is written for the graduate student in the basic 
medical sciences, e.g. anatomy, and freshmen and sophomore 
medical students. This text demonstrates the contributions that 
basic medical sciences have made to a better comprehension 
of cancer and how these affect the clinical evaluation and 
management of the cancer patient. 

Larry D. Greenfield 
City of Hope National Medical Center 
Duarte. California 91010 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear o! sufficient interest will be reviewed as space oermits. 


The Veins of the Posterior Fossa. Normal anc Pathologic 
Findings. By A. Wackenheim, J. P. Braun. Berlin: Springer- 
Verlag, 157 pp., 1978. $68 

Diagnostic Radiology in Clinical Medicine, 2d ed. By R. H. 
Troupin. Chicago: Year Book Medical Publishers, 172 pp., 1978. 
$11.95 

Radiological Physics. Examination Review Book, vol. 1, 2d ed. 
Edited by C. G. Orton, C.H. Marshall, J. B. Seibert. Garden City, 
N.Y.: Medical Examination Publishing, 200 pp., 1973. $12 
Prevention and Detection of Cancer. Part I| — Detection, vol. 1, 
High Risk Markers. Detection Methods and Management. 
Edited by H. E. Nieburgs. New York: Marcel Dekker, 1,328 pp., 
1978. $62.50 

International Directory of Specialized Cancer Research and 
Treatment Establishments, 2d ed. Published under auspices of 
Committee on International Collaborative Activities. Geneva: 
Internationa! Union Against Cancer, 724 pp., 1978. 

Practical! Aspects of Electron Beam Treatment Planning. Med- 
ical Physics Monograph No. 2. Edited by C. G. Orton, F. Bagne. 
New York: American Institute of Physics, 1978. 

Atlas of Xeroradiographic Anatomy of Normal Skeletal Sys- 
tems. By J. N. Wolfe, C. C. Kapdi, H. S. Murphy. Springfield, 
Ill.: Thomas, 193 pp., 1978. $29.50 

Progress in Clinical Cancer, vol. 7. Edited by |. M Ariel. New 
York: Grune-& Stratton, 262 pp., 1978. $35 
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Progress in Nuclear Medicine, vol. 5. Newer Radiogases in 
Practice. Edited by M. Guter. Basel: Karger, 24- pp , 1978. 
$83 50 

Therapy in Nuclear Medicine. Edited by R. P. Spencer. New 
Yor«: Grune & Stratton, 404 pp., 1978. $34.50 

Normal Radiologic Patterns and Variances of the Human 
Skeleton. An X-Ray Atlas of Adults and Children. By R. Birkner. 
Baltimore: Urban & Schwarzenberg, 564, pp.. 1976. $74 

The Radiology of Joint Disease, 2d ed. By D. M. -orrester, J. 
D. Erowm J.W. Nesson. Philadelphia: Saunders, 626 pp.. 1978. 
$34 50 

An Atlas of Radiological Anatomy. By J. Weir, P Abrahams. 
Chicago: Year Book Medical Publishers, 287 pp., 1978. $29.95 
A Color Atlas of Sectional Anatomy. Chest, Abdomen, and 
Pelvis. By E. A. Lyons. St. Louis: Mosby, 317 pp., 1978. $137.50 
Clinical Radiology of the Ear, Nose and Throat, zd ec. By E. 
Samuel, G. A. S. Lloyd. Philadelphia: Saunders, 252 pp.. 1978. 
$30 

Clinical Nuclear Cardiology. Edited by R. W. Parkev. F. J. 
Borte, L. M. Buia, J. T. Willerson. New York: Appleton-Century- 
Cro*ts, 338 pp., 1979. $28.50 

Atlas of Technetium Bone Scans. By D. L. Citrir, J. H. Mc- 
Killep. Philadelphia: Saunders, 240 pp., 1978. 

Handbook of Clinical Ultrasound. Edited by M. De Vlieger, J. H. 
Holmes, E. Kazner. G. Kossoff, A. Kratochwil, F. Kraus, J. 
Pouol, D E. Strandness. New York: Wiley & Sors, 970 pp., 
1978. $75 
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Clinical Problems in Radiology 


Clinical Problems in Radiology — 1979 is the title of a post- 
graduate course scheduled for May 18-20 in New York City. 
Sponsor is the Department of Radiology, Columbia-Presbyte- 
rian Medical Center. Course directors are D. H. Baker and W. J. 
Casarella. 

The course will be organized into eight symposia which will 
deal with the use of computed tomography, ultrasound, nuclear 
medicine, angiography, and conventional radiography in the 
evaluation of jaundice, gastrointestinal hemorrhage, trauma, 
renal masses, mediastinal lesions, thromboembolism. pediatric 
emergencies, and central nervous system tumors. 

Joining the faculty from Columbia-Presbyterian will be the 
following guest faculty members: M. A. Bosniak. New York 
University; J. O. Haller, State University of New York Downstate 
Medical Center; W. Green, Medical Center at Princeton; J. 
Rose, Mt. Sinai Medical School: R. Soulen. Temple University; 
and D. S. Zimmon, New York University. 

Fee is $200 ($100 for residents and fellows). A total of 20 hr 
AMA Category I credit is available. For information, contact: H. 
J. Sauer, coordinator, Department of Radiology, Presbyterian 
Hospital, 622 W. 168th St., New York, NY 10032. 


Radiation Therapy Clinical Research Conference 


The University of Florida Division of Radiation Therapy will 
hold its ninth annual Clinical Research Conference. April 26-28, 
in Gainesville. This clinical oncology conference will emphasize 
multidisciplinary decision making and radiation therapy tech- 
niques. One day will be devoted to case presentations and two 
days to clinical research papers. Guest professor will be S. 
Hellman. The program is certified for 17 hr AMA Category | 
credit. Fee is $100. For information contact Dr. R. R. Million, 
program coordinator, Division of Radiation Therapy. Box J-385, 
J. Hillis Miller Health Center, Gainesville, FL 32610: telephone 
(904) 392-3161. 


Virginia Postgraduate Course 


The Department of Radiology, University of Virginia School 
of Medicine, is offering a diagnostic radiology postgraduate 
course April 22-26 in Charlottesville. Program director is T. E. 
Keats. Guest faculty will include M. A. Meyers, State University 
of New York at Stony Brook and A. F. Lalli, Cleveland Clinic 
Foundation. Faculty from the University of Virginia School of 
Medicine will be: B. A. Alford, N. A. G. Brenbridge, A. J. Buschi, 
R. W. Gandee, R. B. Harrison, T. E. Keats, H. O. Riddervold. C. 
B. Stelling, C. D. Teates, and C. J. Tegtmeyer. A total of 16 hr 
AMA Category | credit is available. Fee is $275. For information. 
contact Mr. E. E. Wolfe, President, Management Research 
Associates, 60 E. 42nd St., New York, NY 10017: telephone 
(212) 687-2560. 


Baylor Annual Radiology Conference 


Baylor University's Annual Radiology Conference will be May 
6-12. The first two days will be in Houston while sessions May 
8-12 will be in Acapulco, Mexico. Registration fee is $250. For 
information, contact: Office of Continuing Education, Baylor 
College of Medicine, Texas Medical Center, Houston, TX 77030: 
phone (713) 790-4941. 
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Diagnostic Ultrasound Course 


The University of Michigan Medical School will offer a course 
in diagnostic ultrasound, Sept. 7-9 in Ann Arbor. T. M. Silver is 
course chairman. A total of 16 hr Category | credit is available. 
For information, contact Dr. F. C. Pennington, Office of Contin- 
uing Medical Education, University of Michigan Medical School, 
Towsley Center, Ann Arbor, MI 48109. 


Diagnostic Ultrasound: 1979 


The Departments of Radiology and Continuing Education of 
Harvard Medical School are sponsoring their fourth annual 
course in diagnostic ultrasound, April 30-May 2, in Boston. 

The course surveys recent and advanced aspects of ultra- 
sound imaging that have been established in clinical use. 
Emphasis is on practical methods. Topics include general areas 
of abdominal, hepatobiliary, genitourinary, pelvic, cardiac, and 
obstetric applications, as well as specialized uses including 
guided aspiration. 

A total of 21 hr AMA Category | credit is available. Fee is $220 
($150 for residents and fellows). For information, contact Dr. E. 
H. Smith, program director, Department of Radiology, Harvard 
Medical School, 25 Shattuck St., Boston, MA 02115: phone 
(617) 732-6265. 


Preceptor Training Programs in Diagnostic 
Ultrasound 


The University of California, San Diego is offering 1-month 
programs to physicians interested in learning the basics of 
diagnostic ultrasound. The program is divided between the 
University Hospital and the Veteran's Administration Hospital in 
La Jolla, both major teaching hospitals. Lectures. videotapes. 
teaching files, and actual experience in scanning techniques 
are offered, with studies encompassing echoencephalography, 
echocardiography, B-scan imaging of the abdominal and pelvic 
organs, and obstetrics and gynecology. Approximately 15 to 20 
cases are studied each day and reviewed with a member of the 
staff. A maximum of three trainees are accepted each month. 
Tuition is $1,500. The course is approved for 140 hrs CME 
Category | credit. For further information contact Ms. E. Novak. 
Division of Diagnostic Ultrasound, University Hospital, 225 Dick- 
inson St., San Diego, CA 92103; telephone (714) 294-6657. 


Radiology of Signs and Symptoms 


This 4-day course provides a new approach to continuing 
medical education for the practicing radiologist. It reviews the 
diagnostic and interpretive process of applying a variety of 
radiographic procedures in a rational sequence to arrive at a 
pathophysiologic diagnosis when presented with a sign-and- 
symptom complex. Each day focuses on a different organ 
system — cardiopulmonary, gastrointestinal, bone, and geni- 
tourinary. The course will be May 30-June 2 in Cambridge and 
IS sponsored by the Departments of Radiology and Continuing 
Education of Harvard Medical School. 

This review of the modern approach to differential radiologic 
diagnosis should be useful also to those preparing for the 
specialty boards. 

A total of 30 hr AMA Category I credit is available. Fees are 
$290; $195 for residents and fellows. 
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For further information, contact Dr. F. Adams, Program 
Director, Department of Radiology, Harvard Medical School, 25 
Shattuck St., 3oston, MA 02115; (617) 732-6265. 


Cardiac Angiography 


The Departments of Radiology and Continuing Education of 
Harvard Medical School will present an intensive 3'/2 day course 
for those who participate in or wish to remain abreast of 
coronary arteriography, ventriculography, cardiovascular ra- 
diology, certam noninvasive cardiac imaging techniques, and a 
variety of diagnostic and therapeutic problems relating to coro- 
nary artery disease. The program will be May 21-24 in Boston. 

Fee is $260 ($175 for residents and fellows). A total of 28 hr 
AMA CAtegory | credit is available. For information, contact: D. 
C. Levin, Divsion of Cardiovascular Radiology, Peter Bent 
Brigham Hospital, 721 Huntington Ave., Boston, MA 02115; 
(617) 732-6265. 


National Conference on Breast Cancer 


The American Cancer Society will sponsor a conference on 
breast cancer. Sept. 6-8, in New York City. 

The purpose of this conference is to improve the quality of 
care of the breast cancer patient by providing the primary 
physician with a greater understanding of the many factors 
which impact en the management of this disease. Experts in the 
various discipiines will present the latest information on the 
causation, patnology, detection and diagnosis, and the man- 
agement of the patient at various stages of the disease. The 
social and psychological problems which concern the patient 
will be explored. Advance registration is requested; there is no 
registration fee. The conference has oeen approved for 16 hr 
Category 1 credit. 

For further information write: Breast Cancer Conference, 
American Cancer Society, 777 Third Ave., New York, NY 10017. 


Medical Imaging Meeting 


The American College of Medical Imaging will host a meeting 
July 28-Aug 4 in Mauna Kea Beach, Hawaii. For information, 
contact the Co lege at P. O. Box 27188, Los Angeles, CA 90027 
or call (213) 275-1393. 


Congress of Radiology in Otorhinolaryngology 


The Seventh International Congress of Radiology in Otorhi- 
nolaryngology will be May 10-13 in New Orleans. Registration 
fee is $225. The course has been approved for 21 hr Category I 
credit. For information contact Dr. D. H. Johnson, Jr., 4317 
Magnolia St., New Orleans, LA 70115. 


IV European Congress of Radiology 


The fourth European Congress of Radiology will be Sept. 4-8 
in Hamburg, West Germany. The scientific program will touch 
on a number cf topics including; diagnostic research of the 
upper abdomen including nuclear medicine; radiotherapy in 
genital tumors of males and females; combined therapy and 
risks of x-ray exposure; and radiophysics and techniques. 
Information is available from: Secretary, IV European Congress 
of Radiology, Postfach 10 64 07, D-2000 Hamburg 1, West 
Germany. 


Arthrography Course 


The Hospital tor Special Surgery, New York City, will sponsor 
an arthrography course June 7-9. Registration is limited to 60. 
Fee is $225 anc 16 hr AMA Category | credit is available. For 
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informatioa, contact: Dr. R. H. Freiberger, Director of Radiol- 
ogy, Hospita for Special Surgery. 535 East 70th St., New York. 
NY 1C021; telephone (212) 535-5500, extension 424. 


Uro-Radiology Seminar 


The first annual Summer Uro-radiology Seminar, presented 
by Tu ane Medical Center, is scheduled for Aug. 19-22 at Lake 
Chapala, Mexico. This program will provide urolcgists and 
radiologists with a comprehensive interdisciplinary review of 
new diagnostic modalities including: ultrasound, computed 
tomocraphy, invasive radiologic studies and radionuclide im- 
aging as used in the solution of urologic problems. The course 
is approved for AMA Category | credit. Fee is $ 200. For 
additional information contact: Tulane Medical Center, Office 
of Coatinuimng Education, 1430 Tulane Ave., New Crleans, LA 
70112 telephone (504) 588-5466. 


Ultrasound Annual Meeting 


The American Institute of Ultrasound in Medicine 'AIUM) has 
scheduled its 24th annual meeting, Aug. 27-31, in Montreal. 
The g-oup will meet with the American Society of Ultrascund 
Technical Specialists. Abstracts for formal presentations as well 
as for scientific exhibits must be received by April 15 Deadline 
for abstracts work-in-progress presentations is June 15. Infor- 
matiom regarding the meeting and abstract submission is avail- 
able from AIUM/ASUTS Montreal ‘79, 6161 N. May Awe., Suite 
278, Cklahorra City, OK 73112; phone (405) 840-3721. 


Diagnostic Radiology Refresher Course 


The Radiology Department of the University of Cincinnati 
College of Medicine will sponsor its twenty-first ar nual Re- 
freshe: Course in Diagnostic Roentgenology, June 4-8. Dr. B. 
Felson is director. The course will also cover radiation physics 
and nt clear medicine. Category | credit will be availatle. Fee is 
$250. Information may be obtained from Dr. H. B. Spi-z, Depart- 
ment cf Raciclogy, Cincinnati General Hospital, Cincinnati, OH 
45267. 


Uroradiology: Clinical Correlations 


A pcstgraduate course, Uroradiology: Clinical Correlaticns, 
will be May 2-4 in New York City. Sponsors are the De»artment 
of Rad ology and the Post-Graduate School of Medicine of the 
Mount Sinai School of Medicine (CUNY). Guest faculty will 
include: J. Becker, M. Bosniak, R. Friedenberg, and E. K. Lang. 
Participating from Mount Sinai will be: H. A. Mitty, J. G. 
Rabinowitz, H. Brendler, S. Efremidis, H. Goldman, S. Gold- 
smith, _. Krakoff, E. Leiter, M. Levitt, J. S. Rose, H. Weber, and 
H-C Ye . The course meets the criteria for 15 hr AMA Category 
| credit For applications and information, contact: Fage and 
William Black Post-Graduate School of Medicine, Mcunt Sinai 
School of Medicine, 1 Gustave L. Levy Place, New York, NY 
10029; elephone (212) 650-6737. 


Association of Radiation Oncologists of India 
Formed 


The Association of Radiation Oncologists of India has been 
formed to promote the scientific specialty of radiation therapy 
and to elevate the status of the profession. The association also 
is promoting the development of radiotherapy centers. Infor- 
mation is available from Dr. T. K. Dutta, honorary general 
secreta y, Department of Radiotherapy, Postgraduate Institute 
of Medizal Education and Research, Chandigarh, India 
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Asian Congress on Radiation Protection 


The Second Asian Regional Congress on Radiation Protec- 
tion of the International Radiation Protection Association will 
be Nov. 5-8, in Manila, the Philippines. 

Theme will be Radiation Protection in the Developing Coun- 
tries. Topics will include: environmental radiation hazards and 
protection; medical radiation hazards and protection; nuclear 
power and irradiation facilities; dosimetry; public education and 
acceptance; research and new developments in radiation pro- 
tection; regulations, codes, and standards; nonionizing radia- 
tion; special topics on radiation protection; health physics 
training and manpower development. 

Sponsoring societies are the Philippine Association for Ra- 
diation Protection and the Japan Health Physics Society. For 
further information, contact Dr. C. T. Anatalio, Congress Direc- 
tor, Radiation Health Office, Ministry of Health, San Lazaro 
Compound, Rizal Avenue, Station Cruz, Manila, Philippines. 


Chest Radiography Symposium 


A symposium on Optimization of Chest Radiography will be 
at the University of Wisconsin, Madison, April 30-May 2. Spon- 
sors are the FDA's Bureau of Radiological Health and the 
University of Wisconsin. Attendance is limited to 200. Contrib- 
uted papers are solicited on medical or physical methods to 
increase the information content of chest radiography and to 
assess and reduce radiation exposures. The proceedings will 
be published. Registration fee is $30. Category 1 credit has 
been applied for. For further information contact Dr. John 
Cameron, Department of Radiology. University Hospitals, Mad- 
ison, WI 53706; (608) 262-2170. 


Diagnostic Radiology Seminar 


The Dayton (Ohio) Veterans Administration Hospital will pre- 
sent its ninth annual Radiological Seminar, May 11 and 12. 
Subjects will include bone, chest, cardiac, urologic. gastroin- 
testinal, and biliary areas in additional to ultrasound and nuclear 
medicine. There is no registration fee and the seminar is 
approved for 12 hr AMA Category | credit. Admission is by 
advance registration only. For information, contact: Dr. E. 
Gutman, Veterans Administration Center 114, 4100 W. Third St., 
Dayton, OH 45428; phone (513) 268-6511 extension 337. 


Advanced Cardiac Ultrasound Course 


An advanced course in cardiac ultrasound will be April 23-27 
at Harefield Hospital, England. The course is for physicians and 
technicians either working in the field or with some knowledge 
of the subject. R. Pridie and S. Hunter are course directors. 
Other speakers will be D. Gibson, G. Leach, R. Anderson, J. 
Gore, and D. Tunstall-Pedoe. Send applications to Mrs. L. 
Grieve, Ultrasound Department, Harefield Hospital, Harefield, 
Middlesex, England. 


Pacific Northwest Radiological Society Meeting 


The annual scientific meeting of the Pacific Northwest Radio- 
logical Society will be May 11-13 in Portland, Oregon. For 
information contact Dr. J. F. Sailer, 200 15th Ave. E., Seattle, 
WA 98112. 


Radiation Therapy and Physics 


A refresher course in Radiation Therapy and Physics will be 
April 23-27 at Queens Hospital Center, Jamaica, New York. 
Tuition is $200 for the week-long program which offers an 
intensive review for radiology board candidates. The course 
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meets the criteria for 35 hr AMA Category | credit. Additional 
information is available from Dr. N. Akbiyik, Radiation Therapy 
Department, Long Island Jewish-Hillside Medical Center, 82-68 
164th St., Jamaica, NY 11432; telephone (212) 990-2442. 


International Symposium on Percutaneous 
Biopsy 


The Institute of Diagnostic Radiology of the Technical Univer- 
sity of Munich will host on May 7-9 an International Symposium 
on Percutaneous Biopsy of the bone, lung, mediastinum, pan- 
creas, kidney, liver, lymphnodes, and mammary gland. The 
symposium will also feature therapeutic vascular occlusion in 
traumatic or other pathologic bleeding of the gastrointestinal 
tract, lung, liver, kidneys, cervicofacial, cerebromedullary, and 
gynecologic areas. Simultaneous translation will be into Eng- 
lish, French, and German. Applications and information are 
available from: Secretary of Professor H. Anacker, Institute für 
Róntgendiagnostik, Klinikum rechts der Isar, Ismaninger Str. 
22, 8000 Munich 80, West Germany. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 

XIII Interamerican Congress of Radiology, July-August 
1979, Quito, Ecuador (October). 

Sixth Congress of Radiation Research, May 13-19, Tokyo 
(October). 

Noninvasive Imaging in Medicine, symposium, June 6-9, 
Lund, Sweden (October). 

Conferences on Medical and Biological Engineering and 
Medical Physics, Aug. 19-24, Jerusalem (October). 

L. H. Gray Conference, Sept. 10-14, Cambridge, England 
(October). 

Asian Oceanian Congress of Radiology, Oct. 28-Nov. 3, 
Singapore (October). 

Abdominal Real Time Sonography Courses, June 11-15, 
July 16-20, Aug. 6-10, Dec. 9-13, 1979, Winston-Salem, N.C. 
(November). 

Fleischner Society Ninth Symposium (and course), June 11- 
13, Stockholm, (November). 

European Cardiovascular Radiology Congress, May 3-5, 
Nuremberg, West Germany (November). 

American Board of Radiology, oral and written examination 
dates and locations for 1979 and 1980 (December). 

AFIP Diagnostic Radiology Seminars, series, May 7-11, 
August 27-31, November 12-16, Washington, D.C. (December). 

Canadian Radiologists Annual Meeting, June 24-28, Van- 
couver (December). 

Multidisciplinary Aspects of Brain Tumor Therapy, June 8- 
10, Lake Garda, Italy (December). 

Skeletal Radiology Course, May 14-18, New York City (De- 
cember). 

Nuclear Radiology Workshop. May 4 and 5, Ann Arbor, 
Michigan (December). 

Symposium: Computerized Tomography of the Brain, Sept. 
20-22, Bordeaux, France (January). 

Abdominal Ultrasound and CT of the Trunk, May 24-26, 
Dallas (January). 

Diagnostic Ultrasound Training Programs, 
weekly series, New York City (January). 

Diagnostic Ultrasound Workshop, weekly postgraduate ses- 
sions through December 14, Houston (January). 

Eighth Congress, European Society of Neuroradiology, Sept. 
7 and 8, Strasbourg, France (January). 


continuing 
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Abdominal Radiology Course, May 14-17, Boston (Febru- 
ary). 

Symposium: Fundamentals in Technical Progress, May 11 
and 12, Liège, Belgium (February). 

University of Pennsylvania Diagnostic Radiology Seminar, 
June 4-8, Philadelphia (February). 

AAPM Summer School, July 22-28, Chapel Hill, N.C. (Febru- 
ary). 

Austrian Nuclear Medicine Meeting, Sept. 11-14, Innsbruck 
(February). 

Percutaneous Biopsy and Therapeutic Vascular Occlusion, 
symposium. May 7-9, Munich (February). 
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Leo Riigler Lecture and Convention on Pediatric Radiology, 
May 8-12, Herzlia-on-Sea, Israel (February). 

l'ish-American Radiology Symposium, Sept. 15-21, Killar- 
ney, Ireland (March). 

Eeth Israel Courses, arthritis course, April 27, New York City 
(Merch). 

Liagnestic Ultrasound Courses, series of 2-week courses. 
Winnipeg, Canada (March). 

Physics of Radiology and Nuclear Medicine, refresher for 
residents. May 7-10, New York City (March). 

Gastrointestinal Refresher Course, Oct 11-14. Williamsburg, 
Vircinia (March). 


Radiologic Societies 


International Societies 


Flelschner Society. Secretary K. Ellis, Columbia-Presbyterian Medical Cen- 
ter, 622 West 168th St, New York, NY 10032 

Inter-American College of Radiology. Secretary, G. Morillo, Dept Radiology, 
Jackson Memorial Hospital, 1611 NW 12th Ave, Miami, FL 33136 
International Commission on Radiological Protection. Secretariat, F. D. 
Sowby, Clifton Ave, Sutton, Surrey SM2 5PU, England 

International Skeletal Society. Secretary-Treasurer, J. Edeiken, Radiology 
Dept, Thomas Jefferson University Hospital, 11th and Walnut Sts, Philadel- 
phia, PA 19107 

International Society of Radiology. Hon. Secretary-Treasurer, W. A. Fuchs, 
Dept of Diagnostic Radiology, University Hospital, Inselspital, CH-3010 Bern, 
Switzerland 


U.S. National Societies 


American Association of Physicists in Medicine. Secretary, J. Wright, 
Radiology Dept, Geisinger Medical Center, Danville, PA 17821 

American Board of Radiology. Secretary, C. A. Good, Kahler East, Roch- 
ester, MN 55901 

American College of Radiology. Executive Director, W. C. Stronach, 20 N 
Wacker Drive, Chicago, IL 60606. Annual meetings: 1979, Sept 16-20, 
Chicago, IL; 1980, Sept 21-25, New Orleans, LA 

American Institute of Ultrasound in Medicine. Executive Secretary, D. 
LaMaster, PO Box 25065, Oklahoma City, OK 73125. Annual meetings: 
1979, Aug 23-31, Montreal. Spring educational meetings: 1978, April 4-9, 
Puerto Rico; 1979, Feb 23-March 3, Lake Tahoe; 1980, March 1-6, Hilton 
Head 

American Nuclear Society. Program Chairman, T. D. Tarr, U.S. Energy 
Research and Development Administration Mail Station A-436 Office of 
Assistant Administrator for Nuclear Energy, Washington, DC 20545 
American Radium Society. Business office: N. V. Jordan, Office of the 
Secretariat, c/o M. D. Anderson Hospital, 6723 Bertner Drive, Houston, TX 
7 7030. Annual meeting: 1980, April 27-May 1, Philadelphia 

American Roentgen Ray Society. Secretary, J. F. Martin, 300 S Hawthorne 
Rd. Winston-Salem, NC 27103. Annual meetings: 1980, April 22-25, Las 
Vegas; 1981, March 24-27, San Francisco 

American Society of Neuroradiology. Secretary, T. El Gammel, Medical 
College of Georgia, Augusta, GA 30902. Annual meeting: May 20-24, 1979, 
Toronto 

American Society of Therapeutic Radiologists. Secretary, W. J. Taylor 
1100 9th Ave, Seattle, WA 98101. Annual meeting: 1979, Oct 23-27, New 
Orleans 

American Thermographic Society. Executive Director, N. M. Oldfield, PO 
Box 2055, Gaithersburg, MD 20760 

Association of University Radiologists. Secretary-Treasurer, J. R. Thorn- 
bury, University of Michigan, Ann Arbor, MI 48109. Annual meeting: 1979, 
May 6-10, Rochester, NY 

Health Physics Society. Executive Secretary, R. J. Burk Jr, 4720 Montgom- 
ery Lane, Bethesda, MD 20014 

National Medical Association. Secretary, E. Mapp, Episcopal Hospital, 
Philadelphia, PA 19148 

North American Society of Cardiac Radiology. Secretary-Treasurer, E. 
Carlsson, University of California, San Francisco, CA 94143 

Radiation Research Society. Executive Director, R. J. Burk Jr. 4720 Mont- 
gomery Lane, Bethesda, MD 20014 

Radiological Society of North America, Inc. Secretary, T. A. Tristan, Fif- 
teenth Floor, One MONY Plaza, Syracuse, NY 13202. Annual meeting: 1979, 
Nov 25-30, Atlanta, GA; 1980, Nov 16-21, Dallas, TX; #981, Nov 15-20, 
Chicago; 1982, Nov 28-Dec 3, Chicago 

Section on Radiology, American Medical Association. Secretary, A. Rav- 
entos, Dept Radiology, School of Medicine, University of California, Davis 
Society of Cardiovascular Radiology. Secretary-Treasurer, W. J. Casarella. 
Columbia-Presbyterian Medical Center, New York, NY 10032 

Society of Chairmen of Academic Radiology Departments. Secretary-Trea- 
surer, D. Bragg, University of Utah, Salt Lake City, UT 84132 

Society of Gastrointestinal Radiologists. Secretary-Treasurer, J. F. Fer- 
rucci, Jr., Massachusetts General Hospital, Boston, MA 02114 

Society of Nuclear Medicine. President, 475 Park Avenue S, New York, NY 
10016 
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Society for Pediatric Radiology. Secretary, B. P. Wood, University of Roch- 
ester Medical Center, 601 Elmwood Ave, Rochester, NY 14642 

Society of Photooptical Instrumentation Engineers. Secretary, A. H. Gott, 
Aerospace Corp. PO Box 92957, Los Angeles, CA 90009. 

Society of Uroradiology. Secretary-Treasurer, R. C. Pfister, Massachusetts 
General Hospital, Boston, MA 02114 


U.S. State and Local Societies 


ALABAMA 

Alabama Academy of Radiology. Secretary-Treasurer, J. L. Wayland, 401 
West College St, Florence, AL 35630 

Section of Radiology, National Medical Association. Secretary, |. Brooks, 
Dept. Radiology, Veterans Administration Hospital, PO Box 511, Tuskegee, 
AL 36083 

Southern Radiological Conference. Secretary-Treasurer, J. W. Maxwell, PO 
Box 2144, Mobile, AL 36601 


ALASKA 
Alaska Radiological Society. Chapter ACR. Secretary-Treasurer, J. J. Kot- 
tra, 3200 Providence Ave, Anchorage, AK 99504 


ARKANSAS 
Arkansas Chapter of ACR. Secretary-Treasurer, J. A. Gill, PO Box 1827, 
Fort Smith, AK 72902 


ARIZONA 
Arizona Radiological Society. Chapter of ACR. Secretary, A. Newman, PO 
Box 5099, Phoenix, AZ 85010 


CALIFORNIA 

California Radiological Society, California Chapter of ACR. Executive 
Secretary, J. M. Allen, 1225 8th St, Suite 590, Sacramento, CA 95814 
East Bay Radiological Society. Secretary-Treasurer, J. J. Branscom, PO 
Box 175, Alamo, CA 94507 

Los Angeles Radiological Society. Secretary J. E. Scallon, South Bay 
Hospital, 514 N, Prospect, Redondo Beach, CA 90277 

Northern California Radiological Society. Secretary-Treasurer, V. C. Poirier, 
Mercy San Juan Hospital, 6501 Coyle Ave, Carmichael, CA 95608 
Northern California Radiotherapy Association. Secretary-Treasurer, J. D. 
Earle, Stanford Medical Center, Stanford, CA 94305 

Orange County Radiological Society. R. L. Arque, 100 E Valencia Mesa Dr, 
Fullerton, CA 93632 

Radiological Society of Southern California. Secretary-Treasurer, D. E. 
Blickenstaff, La Jolla Radiology Medical Group, 7849 Fay Ave, La Jolla, CA 
92037 

Redwood Empire Radiological Society. Secretary, H. B. Peterson, 357 
Perkins St, Sonoma, CA 95476 

San Diego Radiological Society. President, D. J. Fleischli, 7849 Fay Ave, 
La Jolla, CA 92037 

San Francisco Radiological Society. Secretary-Treasurer, P. A. Brodey, 
Dept Radiology, Mount Zion Hospital, San Francisco, CA 94115 

South Bay Radiological Society. Secretary, R. Wirtz, Redwood Medical 
Clinic, 2900 Whipple Ave, Redwood City, CA 94062 

South Coast Radiological Society Chapter of ACR. Secretary-Treasurer, B. 
R. Schnier, Dept of Radiology, Cottage Hospital, Pueblo at Bath, Santa 
Barbara, CA 93105 

Southern California Radiation Therapy Society. Secretary-Treasurer, J. 
Stuhlborg, 514 N Prospect, Redondo Beach, CA 90277 

Western Neuroradiological Society. Secretary-Treasurer, A. N. Hasso, 
Loma Linda University Medical Center, Loma Linda, CA 92354 


COLORADO 

Colorado Radiological Society. Secretary, P. Danner, St. Anthony Hospital, 
Denver, CO 80204 

Rocky Mountain Radiological Society. Secretary-Treasurer. J. M. Grogan, 
4200 E 9th Ave, Denver, CO 80206. Annual meeting: Aug 16-18, 1979, 
Denver 


CONNECTICUT 

Connecticut Valley Radiologic Society. Secretary-Treasurer, G. N. La- 
Pierre, 759 Chestnut St, Springfield, MA 01107 

Radiological Society of Connecticut, Inc. Secretary, E. F. Fox, 300 Main 
St, Briston, CT 06010 


DELAWARE 
Delaware Chapter of ACR. Secretary, E. S. Schubert, Wilmington Medical 
Center, PO Box | 951, Wilmington, DE 19899 


DISTRICT OF C@LUMBIA 
Section on Radiology, Medical Society of the District of Columbia. 
Secretary-Treas: rer, A. M. Zelna, 21 Masters St, Potomac, MD 20854 


FLORIDA 

The Florida Rad ological Society, Chapter of ACR. Secretary, S. H. Sara- 
sohn, PO Box, 610544, North Miami, FL 33161 

The Florida West Coast Radiological Society, Inc. Secretary-Treasurer, M. 
Silbiger, 1 DavissBlvd, Suite 103, Tampa, FL 33606 

Greater Miami Radiological Society. Secretary, J. A. Schneider, 1131 N 35 
Ave, Hollywood, FL 33021 

North Florida Radiological Society. Secretary, C. E. Bender, 1430 16th Ave 
S, Jacksonville beach, FL 32250 

Northeast Florica Radiological Society. Secretary, O. L. Jeter Jr, Orange 
Park Community Hospital, Orange Park, FL 32073 


GEORGIA 

Atlanta Radiological Society. Secretary-Treasurer, J. H. Larose, Dept Nu- 
clear Medicine, South Fulton Hospital, East Point, GA 30344 

Georgia Radiolc3ical Society. Chapter of ACR. Secretary, T. Vanderzalm, 
Medical College of Georgia, Augusta, GA 30902 


HAWAII 
Hawaii Radiolocical Society, Chapter of ACR. Secretary-Treasurer, M. 
Meagher, 1301 Punchbowl St, Honolulu, HI 96808 


ILLINOIS 

Chicago Radiolcgical Society, Division of the Illinois Radiological Society, 
Chapter of Acr. 3ecretary-Treasurer, H. J. Lasky, 55 E Washington St. Suite 
1735, Chicago, IL 60602 

Illinois Radiologscal Society, Inc, Chapter of ACR. Secretary, R. D. Dooley, 
Hinsdale Medica Center, Hinsdale, IL 60521 


INDIANA 

Indiana Roentgen Society of ACR. Secretary, W. S. Tirman, 919 Jefferson 
Blvd, Sound Bend, IN 46617 

Tri-State Radiolegical Society. Secretary, T. Harmon, St. Mary s Hospital, 
Evansville, IN 47750 


IOWA 
lowa Radiological Society, Chapter of ACR. Secretary-Treasurer, D. L. 
Roberson, 1948 First Ave NE, Cedar Rapids, IA 52402 


KANSAS 
Kansas Radioloc ical Society, Chapter of ACR. Secretary-Treasurer, R. H. 
Baehr, 310 Medical Arts Bldg, Topeka, KA 66604 


KENTUCKY 

Bluegrass Radielogical Society. Secretary-Treasurer, J. King, 3313 Over- 
brook Dr, Lexineton, KY 40504 

Kentucky Chapter of ACR. Secretary-Treasurer, A. Lieber, University of 
Kentucky Medical Center, Lexington, KY 40506 


LOUISIANA 

Ark-La-Tex Raciological Society. Secretary, E. K. Lang, LSU School of 
Medicine, Shreveport, LA 71101 

Louisiana Radialogical Society, Chapter ACR. Secretary-Treasurer, S. L. 
Smith, 250 Vincent Ave, Metairie, LA 70005 

Louisiana-Texas Gulf Coast Radiological Society. Secretary-Treasurer, J. 
Romero Ill, PO Eox 3146, Lake Charles, LA 70602 

Section on Rad:ology, Southern Medical Association. Secretary, M. Sulli- 
van, 1514 Jefferson Highway, New Orleans, LA 70121 


MAINE 
Maine Radiologscal Society, Chapter of ACR. Secretary-Treasurer, P. E. 
Giustra. Penobset Bay Medical Center, Rockland, ME 04841. 


MARYLAND 

Maryland Radiological Society, Chapter of ACR. Secretary, S. M. Goldman, 
Sinai Hospital o' Baltimore, Belvedere at Greenspring Avenues, Baltimore, 
MD 21215 


MASSACHUSETTS 

Massachusetts Radiological Society, Chapter of ACR. Secretary, A. H. 
Robbins, 150 S Huntington Ave, Boston, MA 02130 

New England Reentgen Ray Society. Secretary, H. F. Gramm, 185 Pilgrim 
Road, Boston, MA 02215. 

New England Seciety for Radiation Oncology. Secretary, S. P. Kadish St. 
Vincent Hospital 25 Winthrop St, Worcester, MA 01604 

Northeastern Society for Radiation Oncology. Secretary, C. C. Wang, 
Massachusetts General Hospital, Boston MA 02114 


MICHIGAN 
Michigan Radiological Society, Chapter of ACR. Secretary-Treasurer, F. P. 
Shea, Bon Secours Hospital, 468 Cadieux, Grosse Pointe, MI 48230 
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Michrgan Society of Therapeutic Radiologists. Secretary, K E. Murdock, 
302 kensington Ave, Flint, MI 48502 

North Carolina Chapter of ACR. Secretary-Treasurer, M. A. Jones, Durham 
County Hospital, Durham, NC 27705 

Southeastern Chapter Society of Nuclear Medicine. Secretary, V. J Sodd, 
University ef Cincinnati Medical Center, Cincinnati, OH 45267 


NORTH DAKOTA 
North Dakota Radiological Society, Chapter of ACR. Secretary, H. C. 
Walker Jr. PO Box 624, Devils Lake, ND 58301 


OHIC 

Cleveland Radiological Society. Secretary-Treasurer, C. M. Greenwald, 
Southwest General Hospital, 18697 E Bagley Rd, Middleburc Heights, OH 
4413) 

Grea er Cincinnati Radiological Society. Secretary-Treasurer, C. D. Ever- 
sole, 722 Scott St, Covington, KY 41011 

Northwestern Ohio Radiological Society. Secretary, P. C. Crandnani, Med- 
ical College of Ohio, C. S. 10008, Toledo, OH 43699 


MINNESOTA 
Minnesota Radiological Society, Chapter of ACR. Secretary-Treasurer, J. 
B. Marta, 125 W College Ave, St. Paul, MN 55102 


MISSOURI 

Grea’ er Kansas City Radiological Society. President-Secretary, G. D. Dixon, 
St Luxe’s Hospital, 44th & Wornall Road, Kansas City, MO 64111 

Grea er St. Louis Society of Radiologists. Secretary-Treasur»-, D. G. Spald- 
ing, €21 5 New Ballas Rd, St. Louis, MO 63141 

Misseuri Radiological Society, Chapter of ACR. Secretary-T-easurer, E. M. 
Herman, 701E 63rd St, Kansas City, MO 64110 


MISSISSIPPI 
Mississipp: Radiological Society, Chapter of ACR. Secretary-Treasurer, J. 
B. Barlow, 514B E Woodrow Wilson, Jackson, MS 39216 


MONTANA 
Montana Radiological Society. Secretary-Treasurer, E. Drouillard, St. 
Patrick Hospital, Missoula, MT 59801 


NEBFASKA 
Nebraska Chapter of ACR. Secretary-Treasurer, W. H. Northwal! Good 
Samaritan Hospital, Kearney, NB 68847 


NEW HAMPSHIRE 
New Hampshire Chapter of ACR. Secretary-Treasurer, E. F. Kane, Clare- 
mont*General Hospital, Claremont, NH 03743 


NEW JERSEY 
Radiclogical Society of New Jersey, Chapter of ACR. Secretary, A. J. 
Sche, 8 Lord William Penn Dr, Morristown, NJ 07083 


NEW"ME XICO 
New Mexico Society of Radiologists, Chapter of ACR. Secretary. W. M. 
Jordan, 13 00 Central Ave SE, Albuquerque, NM 87106 


NEW YORK 

Bronx Radiological Society, New York State, Chapter of ACR. Secretary- 
Treasurer, L. J. Corbin, 1369 Rosendale Ave, Bronx, NY 10472 

The Brooklyn Radiological Society. Secretary-Treasurer, E. Arida, 450 4th 
Ave, 3roak yn, NY 11215 

Buffalo Radiological Society. Secretary, A. Favorito, 166 So diers PI, Buf- 
falo, WY 14222 

Centzal New York Radiological Society. Secretary-Treasurer. P. A. Randall, 
Upstate Medical Center, 750 E Adams St, Syracuse, NY 13212 

Kings Ccunty Radiological Society. Secretary, M. Moore, 7315 Bav Park- 
way, 3roeklyn, NY 11214 

Long Island Radiological Society. Secretary, R. Meisell, 84 Beverly Road, 
Great Neck, NY 11021 

Mid-Fudson Radiological Society. Secretary-Treasurer, W. D. Stiehm, 37 
Flower Hii! Rd, Poughkeepsie, NY 12603 

New York Roentgen Society. Secretary-Treasurer, N. E. Leecs. Mcrtefiore 
Hosp'tal, 111 E 210th St, New York, NY 10467 

New York State Chapter of ACR. Secretary-Treasurer, A. F. Keegan, 6 
Secor Dr. Fort Washington, NY 11050 

Northeastern New York Radiological Society. Secretary, D. F. Morton, Dept 
Radic'ogy. St. Claire's Hospital, Schenectady, NY 12304 

Rochester Roentgen Ray Society. Secretary-Treasurer, R. E. Tobin, 135 
Drum: n Vrew Dr, Mendon, NY 14506 

Westchester County Radiological Society. Secretary, H. Kess er, Radiolog- 
ical Group, 45 Ludlow St, Yonkers, NY 10705 

NEVADA 

Nevada Radiological Society, Chapter of ACR. Secretary, R. Elis, 828 
Vegas Valley Dr, Las Vegas, NV 89109 


NORTH CAROLINA 
Catawba Valley Radiological Society. Secretary, J. N. Owsley 18 13th Ave 
NE, Hckory, NC 28601 
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Miami Valley Radiological Society. President, G. W. Bretz. 520 IBM Bldg. 
33 W 1st St. Dayton OH 45402 

Ohio State Radiological Society, Chapter of ACR. Secretary, W. Howland, 
Aultman Hospital, 2600 Sixth St SW, Canton. OH 44710 


OKLAHOMA 

Northwestern Oklahoma Radiological Society. Secretary, W. L. Laven- 
dusky, 100 Center Plaza Suite C, Tulsa, OK 74119 

Oklahoma State Radiological Society, Chapter of ACR. Secretary, B. G. 
Eaton, 2508 Stillmeadow Rd, Edmond, OK 73034 


OREGON 
Oregon Radiological Society Chapter of ACR. Secretary-Treasurer, A. lI. 
Kostiner, 8535 SW Bohmann Parkway, Portland, OR 97233 


PENNSYLVANIA 

Greater Delaware Valley Ultrasound Society. Secretary, V/. G. M. Ritchie. 
Temple University School of Medicine. Philadelphia, PA 19140 
Northeastern Pennsylvania Area Radiologists. Secretary-Treasurer, A. S. 
Haber, 181 Wilson Dr, Hazelton, PA 18201 

Pennsylvania Radiological Society. Secretary R. Farrell, 201-6 Medical 
Arts Bldg, Scranton, PA 

Philadelphia Roentgen Ray Society. Secretary, M. E. Haskin, 230 N Broad 
St, Philadelphia, PA 19102 

Pittsburgh Roentgen Society. Secretary, R. J. Clearfield, Citizens General 
Hospital, 651 Fourth Ave, New Kensington, PA 15068 


RHODE ISLAND 
Radiological Society of Rhode Island, Chapter of ACR. Secretary, F. H. 
Scola, Rhode Island Hospital, Providence, RI 02902 


SOUTH CAROLINA 
South Carolina Radiological Society, Chapter of ACR. Secretary, G. W. 
Brunson, 4315 Woodleigh Rd, Columbia, SC 29206 


TENNESSEE 

Memphis Roentgen Society. Secretary-Treasurer, D. R. Ramey, Baptist 
Memorial Hospital, 899 Madison Ave, Memphis, TN 38140 

Middle Tennessee Radiological Society. Secretary-Treasurer, H. P. Pen- 
dergrass. Vanderbilt University Hospital, Nashville, TN 37232 

Tennessee Radiological Society, Chapter of ACR. Secretary-Treasurer, J. 
W. Grise, Methodist Hospital, 1265 Union Ave, Memphis TN 38104 


TEXAS 

Central Texas Radiology Society. Secretary-Treasurer, E. J. Schoolar, Scott 
and White Clinic, Temple, TX 76501 

Dallas-Fort Worth Radiology Society. Secretary-Treasurer, J. T. Telle, 900 
W Randol Mill Road, #120 Arlington, TX 76012 

Houston Radiological Society. Secretary, T. S. Harle, 103 Jones Library 
Bldg, Texas Medical Center, Houston, TX 77030 

San Antonio Civilian Military Radiological Society. Secretary, J. M. Chao, 
Diagnostic Clinic, San Antonio, TX 

Texas Radiological Society, Chapter of ACR. Secretary-Treasurer, D. N. 
Dysart, Scott and White Clinic, Temple, TX 76501 


UTAH 
Utah State Radiological Society. Secretary-Treasurer, J. B. Rampton, Cot- 
tonwood Hospital, 5770 S Third E, Murray, UT 84107 


VERMONT 
Vermont Radiological Society, Chapter of ACR. Secretary, P. Dietrich, 
Medical Center Hospital of Vermont, Burlington, VT 05401 


VIRGINIA 

Mid-Shanandoah Valley Radiological Society. Secretary, K. L. Dwyer, 
King s Daughters Hospital, Stauton, VA 24401 

Richmond Radiological Society. Secretary, M. Vinik, 9504 Carterwood Rd, 
Richmond, VA 23229 

Virginia Chapter of ACR. Secretary-Treasurer, C. P. Winkler, 3500 Kensing- 
ton Ave, Suite 2-A, Richmond, VA 23221 


WASHINGTON 

Pacific Northwest Radiological Society. Secretary-Treasurer, K. D. Moores, 
1118 9th Ave, Seattle, WA 98101 

Washingon State Radiological Society, Chapter of ACR. J. F. Sailer, 200 
15th Ave E, Seattle, WA 98102 


WEST VIRGINA 
West Virginia Radiological Society, Chapter of ACR. Secretary-Treasurer, 
A. W. Goodwin Il, 200 Medical Arts Bldg, Charleston, WV 25301 


WISCONSIN 

Milwaukee Roentgen Ray Society. Vice President, T. C. Lipscomb, 1004 N 
10th St, Milwaukee, WI 53233 

Society of Nuclear Medicine, Central Chapter. G. J. Weir Jr., Marshfield 
Clinic, Marshfield, WI 54449 

Wisconsin Radiological Society. Chapter of ACR. Secretary-Treasurer, J. 
Unger, Wood VA Hospital, Wood, WI 53193 


Wisconsin Society of Therapeutic Radiologists. Secretary, M. Greenberg, 
Milwaukee County General Hospital, 8700 W Wisconsin Ave. Milwaukee. WI 
53222 


WYOMING 
Wyoming Radiological Society, Chapter of ACR. Secretary, T. E. Hettinger, 
1609 E 19th ST, Cheyenne, WY 


Canada 


Canadian Association of Radiologists. Honorary Secretary, M. J. Palayew, 
Suite 806, 1440 St, Catherine St W, Montreal, Quebec, Canada H3G 1R8. 
Annual meetings: 1979, Sept 15-20, Vancouver; 1980, Oct 4-9, Montreal 
Edmonton and District Radiological Society. Secretary, B. Caplan, 12320 
103rd Ave, Edmonton, Alberta T5N ORZ, Canada 

Toronto Radiological Society. Secretary, H. Shulman, Sunnybrook Hospital, 
2075 Bayview Avenue, Toronto, Ontario, Canada 


Central and South America 


Asociacion Costarricense de Radiologia. Secretary, F. A. Arguedas Haug, 
Apartado 8-5340, San Jose, Costa Rica 

Colegio Braslleiro de Radiologia. Secretary-General L. C. C. Teixeira, 
01311 Avenida Paulista, 491, 13th Floor, cj. 132, Sào Paulo, Brazil 
Sociedad Childena de Radiologia. Secretary, M. Neira, Casilla 13426, 
Santiago, Chile 

Sociedad Colombiana de Radiologia. Secretary-General, G. Sanchez San- 
chez, Bogota, Colombia 

Sociedad Peruana De Radiologia. Secretary-General, E. de Olazaval Tejada, 
Colegio Médico del Peru, Casilla de Correo 20306, Lima Peru. 

Sociedad de Radiologia del Atlantico. Secretary, R. Fernandez, Calle 40 
41-110, Baranquilla, Colombia 

Sociedad de Radiologia. Radiotherapeutica y Medicine Nuclear de Rosa- 
rio. Secretary-General, M. Munoz, Santa Fe 1798, Rosario, Argentina 


Europe 


Bavarian-American Radiologic Society. Secretary, S. A. O Byrne, Radiology 
Service, Stuttgart, West Germany, 5th General Hospital, APO NY 09154 
British Institute of Radiology. Honorary Secretary, D. H. Trapnell, P. N. T. 
Wells, 32 Welbeck St, London, W1M / 7PG, England 

Cekoslovenska Radiologicka Spolecnost. Secretary, J. Kolář, Clinic for 
Diagnostic Radiology ILF, 180 81 Praha 8, Budinova 2, Czechoslovakia 
Danish Radiological Society. Secretary General, J. Praestholm, Radiological 
Dept I, Bispebjerg Hospital, DK-2400, Copenhagen NV, Denmark 

Deutsch Rontgengesellschaft. President, W. Frik, Dept Radiology, Techn 
Univ Aachen, D-5100 Aachen, Goethestrasse 27/29, West Germany 
European Society of Paediatric Radiology. Permanent Secretary, C. Faure, 
Service de Radiologie, Hopital Trousseau, 8-28, av du Dr. Arnold Netter, 75 
571, Paris CEDEX 12, France. Annual meeting and postgraduate course: 
April 30-May 1, Koln. 

Faculty of Radiologists (of Ireland). Honorary Secretary, M. Ryan, Faculty 
of Radiologists, Royal College of Surgeons in Ireland, Stephen s Green Dublin 
2, Ireland 

Finnish Radiological Society. Secretary, L. Laasonen, Box 963, SF-00101 
Helsinki 10, Finland 

The Hospital Physicists’ Association. Honorary Secretary, R. F. Mould, 
Westminister Hospital, Physics Dept. Page St Wing, London SW1P2AR, 
England 

Norsk Forening for Medicinsk Radiologi. General Secretary, A. Skjennald, 
Ulleval sykehus, Oslo, Norway 

Netherlandse Vereniging voor Radiologie. Secretary, H. E. Schutte, Dept 
Radiology, Elizabeth Gasthuis, Haarlem, Netherlands 

Royal College of Radiologists. Secretary, P. D. Thomson, 28 Portland Pl, 
London, W1N4DE, England 

Scandinavian Radiological Society. Secretary-General, T. Drevvatne, Nor- 
wegian Radium Hospital, Montebello, Oslo 3, Norway 

Schweizerische Gesellschaft fur Radiologie und Nuklearmedizin. Soclete 
Suisse de Radiologie et de Medecine Nucleaire. Secretary, G. A. Schoch, 
7 Gellerstrasse, CH—4052 Basal, Switzerland 

Sociedad Espanola de Radiologia y Electrologia Medicas y de Medicina 
Nuclear. Secretary-General, P. G. Barbera, Villanueva, Madrid 1, Spain 
Sociedade Portuguesa de Radiologia e Medicina Nuclear. General Secre- 
tary, J. Saldanha, 123, 1.°-Esq., Av. Elias Garcia, Lisbon, Portugal 
Societa Itallana di Radiologia Medica e Medicina Nucleare. Administrative 
Secretary, R. Dall Acqua, Ospedale Mauriziano, 10128, Torino, Italy 
Societe Francaise de Radiologie Medicale, Nucleaire et Electrologie. Sec- 


retary-General, J. Sauvegrain, Hopital des Enfants-Malades, 149 Rue de S 
evres, 75730 Paris Cedex 15, France. 

Societe Francaise de Neuroradiologie. Secretary-General, R. Djindjian, 16, 
rue de l'Univers te 75, Paris 7°, France 

Svensk Forening for Medicinsk Radiologi. Secretary, H. Ringertz, Dept 
Pediatric Radiosogy, Karolinska Sjukhuset, S—104 01 Stockholm, Sweden 


Africa 


Association of Radiologists of West Africa. Honorary Secretary, A. A. 
Obisen, Dept Radiology, University College Hospital, Ibadan, Nigeria 
Radiological Seciety of South Africa. Secretary, A Visser, PO Box 8850, 
Johannesburg, 3outh Africa 

South African international Radiological Congress. Director, P. Sneider, 
PO Box 4878, Johannesburg, South Africa 
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Near East and Asia 


Bengal Radio:ogical Association. Honorary Secretary, B. -hatterji, 262 
Rash 3ehari Ave, Calcutta 700019, India 

Indiar Radiolcgical Association. Honorary General Secretary, S. P. Aggar- 
wal, 12-B Kasturba Ghandi Marg, New Delhi 110001, India 

Indonesian Radiological Society. Secretary, G. Sasmitaatmadja, Radiology 
Dept, Jniversity of Indonesia, Salemba 6, Jakarta, Indonesia 

Philipoine College of Radiology. Secretary-Treasurer, A. Chavez, Box 1284, 
Commercial Center, Makati, Rizal, D-708, Philippines 

Radio:ogica! Society of Thailand. Secretary, D. Prabbasawat, Dept Radiol- 
ogy, Siriraj Hospital Faculty of Medicine, Mahidol University, Bangkok 7, 
Thailand 

Royal Australasian College of Radiologists. Honorary Secretary, B. Rob- 
erts, ©7 Lower Fort St, Millers Point, NSW 2000, Australia 


American Roentgen Ray Society 


President: Harry Z. Mellins 

President Elect: Paul A. Riemenschneider 
1st Vice-president: Joseph D. Calhoun 

2nd Vice-president: Charles E. Bickham, Jr. 
Secretary: James F. Martin 

Treasurer: Harley C. Carlson 


COMMITTEES 1977-1978 


Executive Council: H. Z. Mellins, P. A. Riemenschneider. J. D. 
Calhoun, C. E. Bickham, Jr., J. F. Martin, H. C. Carlson, M. M. 
Figley, R. G. Evens, B. G. Brogdon, R. A. Gagliardi, E. Gedgau- 
das, G. A. Kling, T. F. Leigh, S. F. Ochsner, J. F. Wiot, R. E. 
Buenger, E. C. Klatte, J. P. Tampas, J. L. Gwinn, chairman 


Finance and Budget: A. E. James, E. C. Klatte, R. McLeeland, 
J. P. Tampas, R. G. Evens, chairman 


Publications: M. P. Capp, K. Ellis, F. F. Ruzicka, Jr., E. R. 
Heitzman, R. A. Gagliardi, chairman 


Editorial Policy: M. M. Figley, E. F. Lang. R. H. Troupin, E. R. 
Heitzman, K. Ellis, F. F. Ruzicka, Jr., M. P. Capp. R. A. 
Gagliardi, chairman 


Advisory Committee on Education and Research: J. E. Youker, 
G. Wilson. G. W. Hartman. L. F. Rogers, E. Gedgaudas, chair- 
man 


Scientific Exhibits: T. C. Beneventano, G. Dodd. B. G. Brogdon. 
chairman 


Constitution and Bylaws: J. H. Walker. W. M. Whitehouse, J. P. 
Tampas. chairman 


American Board of Radiology Representatives: J. F. Roach, R. 
W. McConnell, S. W. Nelson 


Program Committee: H. Z. Mellins, J. F. Martin, J. L. Gwinn, M. 
M. Figley, R. A. Gagliardi, B. G. Brogdon, E. Gedgaudas. G. A. 
Kling, P. Riemenschneider, chairman 


Instruction Courses: E. Gedgaudas. director; G. W. Hartman. 
associate director 


American College of Radiology Board of Chancellors Repre- 
sentative: W. B. Seaman 


Annual Meeting: March 25-30, 1979, Sheraton Centre, Toronto, 
Canada 


Scientific Program: P. A. Riemenschneider, president elect. 
Cottage Hospital, Santa Barbara, California 93105 


Manager Annual Meeting: George A. Kling, Harper Hospital, 
Detroit, Michigan 48201 


Membership: John L. Gwinn, 4650 Sunset Blvd.. Los Angeles, 
California 90027 


Business Office: Keith W. Gundlach. comptroller. American 
College of Radiology, 20 North Wacker Drive, Chicago. Illinois 
60606 


American Radium Society 


President: Frederick W. George. III 
President Elect: Alfred S. Ketcham 
1st Vice-president: Julian P. Smith 
2d Vice-president: Edwin M. Jacobs 
Secretary: Norah duV. Tapley 
Treasurer: Simon Kramer 


COMMITTEES 1978-1979 


Executive: A. S. Ketcham, J. P. Smith, E. M. Jacobs. N. duV. 
Tapley, S. Kramer, L. W. Brady. R. H. Jesse. F. W. George, F. 
Rutledge. chairman 


Public Relations: V. Marcial. J. Vaeth, C. Honaker. ex-officio. 
and F. George. chairman 


Publication: K. L. Krabbenhoft, D. Hussey, A. Raventos. |. Fix, 
L. W. Brady, chairman 


Scientific Program: R. Parker, J. Durant. A. S. Ketcham, M. S. 


Mitchell, G. Murphy, F. Rutledge. M. Griem. W. E. Powers, M. 
Apuzzo, F. George, chairman 


Local Arrangements: L. Davis, J. Vaeth. J. Nolan. R. McKenna. 
J. Slater, J. Stein, J. Scallon, S. Kramer, J. Helsper. chairman 


Constitution and Bylaws: A. S. Glicksman. P. J. DiSaia. K. L. 
Krabbenhoft. chairman 


Audiovisual: C. R. Bogardus, J. Helsper. R. Schweitzer. R. H. 
Jesse C. Perez, J. Glassburn, A. M. Nisar Syed, R. Young. B. 
Herrirgton, F. George, chairman 


American Board of Radiology Representatives: J. J. Stein. R. 
E. King. N. duV. Tapley 


American College of Radiology Board of Chancellors Repre- 
sentative: L. W. Brady 


Amer can College of Radiology Council Representative: J. del 
Regato 


Editorial Board of AFCOS Newsletter Representative: J. Vaeth 


National Council on Radiation Protection and Measurements 
Liaison Representative: L. W. Davis 


Annual Meeting: March 4-8, Los Angeles, California 
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The Stratomatic H is CGR's classic 
tomographic system. Completely 
integrated. Automatic. Solid state. 
A precil- 
sion high speed 
system that's — EA 
easyto operate. Wi 
Becauce it's remote, 
completely pushbut- — 
ton controlled. With a highly maneu- 
verable table top for easy in patient 
positioning. 
otratomatic H gives you effortless 
blurring pattern selection —linear, circu- 
lar and the famous tri-spiral. Your ex- 
posure times are exceptionally short — 
down to three seconds in tri-spiral. And 
your sections can be as thin as 0.8 mm. 
You have automatic film sequencing as 
well as automatic fulcrum programming. 
All told, a system that incorpor- 
ates the ultimate in tomographic geo- 
metry. To produce superb detail and 
contrast, exposure after exposure. RI |: 
Tomography plus the added St ue c 
advantage of zonography and routine c — WIS 
Bucky radiography. With one Buc 
only. At the flick of a switc 
otratomatic — 
the premier system 
in tomography. 
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STRATOMATIC U. 


otratomatic U. The logical extension of CGR's otratomatic U also performs routine 
classic Stratomatic H. The same integrated, radiography, stereo-radiography and 
remote, solid state approach. zonography. Magnification factor is the 
Only now you have 240? tilting same for all modes. You have remarkably 
spectrum. To quickly and easily position short film-to-patient distance. 
patients for expanded technique opportunities. otratomatic U. Controlled tableside or 
And a large table top for rapid, accurate remotely from the generator. For fast, 
longitudinal and transverse centering. accurate examinations. The logical extension 
The classic three motions — linear, in the Stratomatic family. 


circular and tri-spiral. And short 
exposure times. A dramatic reduction over 
competitive units. 





EXATOME. 


The essence of the famous Stratomatics. 
opartanly designed to be competitive with 
linear units. But featuring all three blurring 
motions —linear, circular and tri-spiral 
Exatome brings "real" tomography 





within the reach of every hospital and clinic. 


With a versatile system that permits routine 
Bucky examinations as well. At the flick of 
a switch. 


The system is rugged. To give you 
stability for maximum film excellence 
Its pushbutton operated tableside for fast. 
convenient positioning and operation. 
And the Exatome gives you a choice of 
single or three-phase generator systems. 

-xatome —a great step forward in 
economical, multi-directional tomography. 






























COMPACT/ 
SYNCHROTOME. ME 


synchrotome is a unique 
breakthrough in radiography 
and linear tomography. A system 
thats completely fulcrum arm 
free. [heres no concealed 
mechanical linkage. It's all high precision 
electronics. 

Microprocessors constantly monitor all 
tube suspension, x-ray tube and Bucky ES 
movements —complete, absolute syn- 
chronization about a virtual 
fulcrum point. 

An advance designed operator. ' 
programmer gives you all 
tomographic selections. 

Three amplitude 

selections. Fast and slow speed |- 
options. Fulcrum level range 
of O to 27 cm, push button 
controlled. Even an electronic 
alarm clock to monitor 
those timed sequence 
examinations such as 
IVP's and IVC' s or others. 

The system s Compact 
table is an easy-to-use island. 
Absolute access to the patient 
from all sides. Table top is 
four-way, floating, large to | 
accommodate patients of any 
size. Your table-to-film 
distance is only 1.6". And, of 
course, you have an ultra-fast 
Bucky and your choice of a 
radiographic grid. With optional 
phototiming. 

Compact/Synchrotome — 
a first in economical, avant-garde 
linear tomography. 


CGR MEDICAL CORPORATION, 2519 Wilkens Avenue, Baltimore, Maryland 21223 (301 ) 233-230! 


CGR CANADA LTEE-LTD.. 500 Boulevard de l'Aéroparc. Lachute. Québec, Canada, (514) 562-880 
CGR. 13 Square Max Hymans. 75741 Paris. France, 273-8200 








High-resolution, 





Compurerized Tomography of the Brain, 

unques ionably the preferred modality in neurologic 
diagnosis, is now available at an economically feasibi 
price. 


The Del: aScan 100 Series scanners, starting at $96,5CO0, 
combine uncompromised resolution with a uniquely 
compac:, new design, resulting in affordable, clinically 
proven CT scanners which are ideally suited for smal er 
institutions with moderate patient throughput needs. 


For additional information concerning cost and 
performance of the DeltaScan 100 Series scanners, 
contact Ohio-Nuclear, Inc. 


Ohio-Nuclear, Inc. 


A subsidiary of Technica-e Corporation 


29100 Aurora Road, Solan, Ohio 44139 
Phone. (216) 248-1800 


TWX No. 810-427-2696 

















A classic 





breakthrough. 


GE's new R&F system saves 
you time, space, money and 
dose. And gives you 
excellent images. 


Here's a totally new R&F system that offers you 

. many advantages over existing units—it's a major 
breakthrough in classical R&F. Let's take a closer 
laok at each component. 


Fiuoricon® L300 suspensionless intensifier 
gives you 9" triple field performance, high frame rate 
photospot capability and improved imaging in a new 
lightweight package. 


Diagnostic detail is exceptional—with advanced 
video camera technology and high resolution, high 
centrast ratio image tubes. 


User-selectable dose rate and videc gain let you 
add video gain for imaging obese petients, and 
provide the lowest dosage for younc or thin patients. 


When you choose the computerizec technic 
management option at the spotfilmer, unique values 
of kVp, mA and focus are stored for each spotfilm 
ard photospot procedure. Patient size selection 
includes pediatrics down to the neorate range. 


And the new suspensionless design allows ample 
clearance for an overhead tube, facilitating radiog- 
raphy and attachment of an optional tomograph. 
The compact design fits into smaller. problem- 
Sized rooms, giving you large room R&F capability. 


RFX" table and spotfilmer, with 
user-selectable grids, combines lower 
dase fluoro and high kVp spotfilms 

in one easy-to-use system. 


The spotfilmer's unique, effort- 
sensing power assist simulates 
the feel of an unpowered 
fluoroscopic screen. 


Youd 
expect it 
from GE. 


Two-per-second spotfilming with sequance 
anticipation allows two to four manual v sequenced 
spotfilms without cassette return. Loac from the 
front or rear, with pushbutton changec ver. 


Diagnostic advantages include automatic masking 
to format with full field, 2-on-1 vertical or transverse, 
or 4-on-1 formats. Masking is internal, allowing full 
field fluoro with the cone in place. 


Acditional RFX features include: (1) cone lockout 
for myelography; (2) automatic cassette return; 

(S) rapid access spotfilming (.75 sec.); 14) arthro- 
graphic collimation and ion chamber compensation 
tor 9-on-1 or 6-on-1 formats; and (5) improved 
rediation protection at all routine angu ations. 


MPX computerized generator, with Quantamatic™ 
tx technic management, stores all of your 
department's standard radiographic se:tincs. 


The operator simply presses the approoria:e 
anatomical selection buttons. The mic-»processor 
instantly displays all technic parameters, including 
kVp, mA, mAs, time, focal spot size and AEC status. 
And the operator may raise or lower factors to suit 
special patient situations. 


With over 200 programmed AEC and fixed-time 
technics (on or off the table) available, you can 
handle virtually every patient size. From infant to 
obese adult. And any body part, includ ng extremities. 


Quantamatic tx technic management cives you 
consistent, high-quality films. Throughput increases. 
Costly retakes due to technic error are virtually 
eliminated. And programmed constant ioad design 
extends tube life by optimizing 

tube loading. 


Contact your GE reprzsertative 
to get all the facts on -his important 
R&F breakthrough. Flucricon 
L300/RFX/MPX....'fsaclassic. 


General Electric Mzdical Systems, 
Milwaukee, Toronto, Madrid. 





GENERAL @@ ELECTRIC 





PYNE -RAY CORPORATION 


Proudly Announces 


PLIM 


Developed for use with multi-format imaging systems 
designed for CT Scanners, Nuclear Diagnostic Equipment, 
or Ultrasonic Diagnostic Equipment. 





An orthochromatic, single-emulsion film, Fuji RX-M 
is also excellent for mammography, as it offers high 
speed plus superior contrast and resolution. 


RX-M is available for immediate delivery. Please 
contact your nearest Pyne X-Ray office or your local 
authorized Fuji Film dealer. 


Distributed throughout the U.S. by: 


= NEW YORK CHICAGO LOS ANGELES 
ms N = R AY C O R PO R ATI O N 20 Nair Avenue pue West Norwood Avenue Vi didis Avenue 


Larchmont, New York 10538 Itasca, Illinois 60143 Glendale, California 9 
(914) 834-4567 (312) 773-3360 (213) 240-0280 


Philips Angiography Systems. 


TOTAL BODY COVERAGE 
WITH THE BROADEST RANGE 
OF EQUIPMENT 


. . . from the only company offering all tae choices you need! 
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The parallelogram construction of the Poly 
Diagnost C permits the patient to remain sta- 
tionary, leaving the physician more relaxed 
and able to concentrate fully on the proce- 
P5 dure. Insuring maximum safety for both pa- 
ety tient and operator, the Poly C provides both 
se | routine and cranio-caudal views that insure i 


? | clear, unobstructed views of overlapping Ao IM 
y vessels. Stenoses which might have been Pu usb A et 
' . r - p jg 2 S , 
ur obscured can be detected with a high degree MEP 


of efficiency and operational ease. 
Designed for both the brachial and femoral 
techniques of cardiac angiography, the Poly 
- C is also successfully used in abdominal and 
thoracic studies. 
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Designed specifically for cere»ral angiog- 
raphy at 2:1 magnification, -he Poly Diagnost 
N easily provides views of tne ostient previ- 
ously difficult (or impossible) to achieve. The 
parallelogram construction allows full rotation 
around the long axis of the 5odv and the 
maximum desirable head-to-foot angulation. 
The unique construction insures all motions 
are isocentric and all results a € distortion 
free. 

Designed for use in single or 2i-plane op- 
eration with a Puck rapid film changer, the 
Poly N lends itself to extensions for more ded- 
icated requirements, such es the latest con- 
figuration with a quickly interchangeable 
image intensifier and a rapid fim changer. 
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Philips Angiography Systems. 




































Poly Diagnost C 


An extension of the U-arm 
principle first developed by 
Philips in the Cardio Diagnost, 
the Poly C is a dedicated 
cardiovascular system. 
Parallelogram construction 
provides routine and cranio- 
caudal views without moving 
the patient, making the Poly C 
widely used for imaging the 


thoracic and abdominal areas. 


Poly Diagnost N 


The first in Philips' family of 
dedicated cerebral angiog- 
raphy systems with paral- 
lelogram construction. For 
optimum results with isocen- 
tric patient positioning for all 
projections. 


Poly Diagnost UPI 


Philips' new universal angiog- 
raphy system for the most 
flexible filming of cerebral, 
thoracic, abdominal and 
peripheral angiography, with 
full provision for occasional 
cardiovascular examinations. 
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A universal system with revolutionary cesign, 
the Poly Diagnost UPI features a roteting 
U-arm that carries the X-ray tube and an 
image intensifier and rapid film changer 
which are quickly interchangeatle. 

A new experience in examinat on con- 
venience, the Poly UPI is a masterful combi- 
nation of system features: free choice of 
oblique, cranio-caudal and cauco-cianio 
projections; rapid changeover from f uoros- 
copy to film changer work; automatic control 
of object-film distance; motorized he ght ad- 
justment of both table and U-arm, which 
provides contact and up to 2:1 gaorretric en- 
largement; and a unique boating movement 
that keeps the object centered ir the b3am 
while the object-film distance is automatically 
controlled in every projection. It's the ideal 
universal system for angiography! 
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A COMPLETE FAMILY OF IMAGE INTENSIFICATION SYSTEMS, 
X-RAY TUBES AND GENERATORS 
FOR PHILIPS ANGIOGRAPHIC EQUIPMENT. 

























Super Rotalix and 

Trinodex X-ray Tubes 

Preferred for exceptional 

image quality and reliable 

performance in sustained op- 

eration, Philips' tubes are 

T designed for high loadability 

DM 34 and superbly efficient heat 
NS dissipation. 


The 14" Triple-Mode 
Image Intensifier 
Another first from Philips! An 
amazingly lightweight 14" 
image intensifier for highly de- 
tailed surveys with outstand- 
ing results. 
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Conventional or i 
Fiber Optic Image t 
Intensifiers 

Select from a full range of 
fields in conventional image 


A Full Range 
of Generators 


intensifiers . . . or Philips’ Ex- From the very affordable 
clusive Fiber Optic Image In- three-phase, high output 
tensification System. Fiber Classic line, to a full range of 
optics provides 30:1 contrast Modular Generators, to the 
ratio for greater detail, uniform & computerized Optimus M200, 
image quality over the entire D ad j LI DS Philips' family of generators 
screen, optimum image trans- combines quality, performance 
fer and compactness for easy the most reliable family of and price for your every exam- 


maneuverability. systems and people in the industry. ination need. 


A new standard of accuracy in CT imaging 
/MisE Generation IV 








ouperior scans from stationary detectors 


PFIZER SLICE 18 PFIZER SLICE 180 
AS&E WL 8 AS&E WIL 22 


Wi 1060 HW 4885 





CT scan of the abdomen CT scan of the abdomen. 
The inferior portion of the The spinal cord and 

left adrenal gland is well nerve roots are well 
visualized as is the vertical demonstrated. Note the 
portion of the superior mass at the posterior 
mesenteric artery medial aspect of the 
anterior to the aorta. right kidney. 








The superb quality of 
these CT images is clearly 
visible. Here are some 
particulars of the 

design excellence 

that produced them: 





PFIZER SLICE 18 PFIZER 2129 8 9 EE 
AS&E bIL 48 AS&E bIL 104 
nm 75 WW 232 





CT scan of the head. 
Coronal view. Centrast 
enhanced tentorum 
demonstrated. Tiere sa 
midline posterior fossa 
arachnoid cyst. Note he 
absence of artifacts. 


CT scan of the head. There 
is excellent separation of 
central white and gray 
matter. The caudate 
nucleus and basa 

ganglia are clearly seen. 


2ontinuous detector calibration for 
;he most accurate CT numbers and 


..And freedcm 


from artifacts 
Pfizer/ AS&E Generation 


images available... 


Pfizer/ AS&E 0450. Generation IV. Only the x-ray 
ibe rotates; the full circle of photon detectors is 
tationary. All attenuation data are continuously 

ieterenced to objects of known attenuation within, and 
nmediately outside, the patient scan field. And each 
etector is calibrated on every scan—making possible 
ENSET, the precise CT number stabilization system 
hich eliminates even potential errors in data 
cquisition. DEBET clearly provides a new 

imension in CT diagnosis—reliable, repeatable 
naging across the entire scan field. 


IV. Where every-detector 
reviews the«enti-e scan field, 
not just a small portion. The 
classic image-cegrading 
circular arti'act caused by 
detectors viewing individual 
circles within the scan field 
simply cannot oecur. 0450 
Generation V CT images are, 
by design, frse from geometric 
defects. 








ouperior scans from advanced technology 


More efficient detection — 
better dose utilization 


The scintillation crystal/photomultiplier 
detectors used in the Pfizer/AS&E 0450 provide 
you and your patient with optimum dose 
utilization. Because we start with solid crystals, 
having twice the detector efficiency of com- 
parable Xenon chambers at high pressures, 
over 9896 of all x-ray photons striking the crystal 
are detected and contribute to the final image. 


Less noise—better 
contrast resolution 


Of all x-ray detectors, the solid scintillation 
photomultiplier tube combination provides the 
highest signal-to-noise ratio and widest 
dynamic range. Readings are not degraded by 
noise introduced with less sensitive detectors. 





GR» /M:E0450 


Contrast resolution and range of dose utilization The superior CT scanning 
are superior by design. system you'll want to know 
Faster detector response— more about 


better spatial resolution 


0450 detectors are sensitive, exhibit fast 
response, and do not become saturated. These 
properties allow data to be collected continu- 
ously instead of at the rate with which the x-ray 
source can be pulsed. The results: more data, 
faster scans and superb spatial resolution. 





Full field resolution— 
image integrity 


Tiny anatomical structures (1-1.5 mm) 
varying only slightly in density are faithfully 
resolved and displayed uniformly over the entire 
scan field even at /owest dose settings. This 
ultra-high fidelity is achieved by using a 
640x512 matrix which is reconstructed from 
more than 700,000 data measurements— 
requiring no extensive “smoothing” software. 


Write us for a detailed brochure: 
Pfizer Medical Systems, Inc. 
235 East 42nd Street, New York, NY. 10017 


PFIZER MEDICAL SYSTEMS, INC. 
A subsidiary of Pfizer Inc. 

235 East 42nd Street, New York, NY. 10017 
Telephone: (212) 573-2323 


PRINTED IN U.S.A. Telex: 234088 (RCA) 62422 (WUI) 420440 (ITT) 


ALL NEW, ALL CLINICAL 
BOOKS FOR THE RADIOLOGIST 


(From Swischuk, Emergency Radiology of the Acutely Ill or Injured Child) Mucous plug with distracting contralateral 
compensatory emphysema. A. On this respiratory view, there is marked mediastinal shift to the right (arrow), and the 
left lung might be suspected as being the abnormal lung. However. as will be been in Fig. B. it is normal and on 
this view merely shows compensatory overaeration on inspiration. B. =xpratory films showing that the problem 
lies on the right. Note that the left lung has emptied but that the "ightdung has not changed in size on this view. A little 
mediastinal shift to the right persists, attesting to the fact that the problem is one of an obstructing mucous plug 
on the right. The thin radiolucent band outlining the left pericardial bordar represents a small medial pneumothorax 





Leonard E. Swischuk, MD 
EMERGENCY RADIOLOGY OF THE 
ACUTELY ILL OR INJURED CHILD 
Extremely practical and clinical, 
Swischuk's is the first book to focus 
exclusively on the interpretation 

of pediatric roentgenograms. With 
particular attention to initial (usually 
plain) films, the book outlines general 
approaches to diagnostic problems, 
helpful rules of thumb, and specific 
diagnostic signs as well as normal 
findings that mimic pathology in the 
pediatric age group. Many high 
quality illustrations allow comparison 
of significant findings with those of 
the patient at hand. A true "bread 
and butter" approach for the practic- 
ing radiologist. 

1979/512 pp/576 figs/$45.00 


Leonard E. Swischuk, MD 

PLAIN FILM INTERPRETATION IN 
CONGENITAL HEART CISEASE 
2nd ed. A precise, wel-organized, 
and straight-to-the-poirt summary, 
again displaying that clarity of 
purpose that Swischuk nas become 
famous for. All but the very rare 
conditions are covered anc angio- 
grams are used to emphasize plain 
film findings. Both positive and 
negative aspects of plain fiim 
interpretation are presentec. This 
is a complex subject and there are 
very few places where cne can get a 
valid summary in a nutshell. This is 
one of those places. 

1979/about 278 pp/260 figs; 
about $28.00 


Please send me the following books on 


20-day approval: 


acdress 


O Botvinick & Shames NUCLEAR CARDIOLOGY 


(0943-5) $23.00 


L] Swischuk EMERGENCY RADIOLOGY 


(8052-0) $45.00 


O Swischuk PLAIN FILM INTERPRETATION 


City 


cam] * 


Elias H. Botvinick, MD, and 

David M. Shames, MD 

NUCLEAR CARDIOLOGY: CLINICAL 
APPLICATIONS A core callection of 
case studies in nuclear ca-diology, 
carefully chosen to illustrete high 
quality scintigrams from the authors’ 
extensive files, is the basis for this 
clinical guide for the radiologist. An 
invaluable study that clearly sets 
forth when and why nucleer testing 
should be done, when and where not 
to do the tests, and how the tests 
compare with other noninvasive tests 
and with the findings of irvasive 
techniques (such as echocardiography). 
1979/264 pp/214 figs/$23.00 


state zip 


LJ Check enclosed O Bill me CJ VISA O Master Charge 


expiration date 


(8041-5) about $28.00 


5ave postage and handling by enclosing payment 
with order. Maryland residents please add 596 sales 
tax; prices subject to change without notice. 





TOLL-FRE= TELEPHONE ORDERING (9 am to 
4 pm): forordering with or without charge card, call 
1-800-638-0672; Maryland residents call collect, 
52B-4221. 

Williams & Wilkins 

Dept. 257 P.O. Box 1496 Baltimore, Md. 21202 





stillusiny. fuluum vai ? 


In Tomolex?" there is no heavy, 
cumbersome fulcrum bar. With 
touch-button controls, just the 
finger tip is all that is required to 
set the Tomolex for tomography, 
erect-chest work or routine hori- 
zontal radiography. Being able to 
switch from tomography to radiog- 
raphy and back again within seconds 
assures maximum patient throughput. 

Faster throughput isn't all that 
Tomolex offers. The four-way float- 
top table makes patient positioning 
faster and easier for the technologist, 
more comfortable for the patient. 
And the extra-wide tabletop gives 
your patient a greater feeling of security. Yet you can still position carts flush against the 
Tomolex top because tableside controls glide out of the 
way quickly and effortlessly. 

Radiologists appreciate the superb tomo- 
eraphic and radiographic image quality possible 
with Tomolex. Quality thats achieved by 
design from inception through final 
assembly. Further, automatic 
exposure control assures optimal 
radiologic film density — con- 
sistently. And the Collimatic Automatic Collimator 
provides the precise beam coverage you want while 
tracking film size, according to the SID you select. 

Tomolex's award-winning table design is more 
than just visually attractive. Its also the essence of 
practicality with all table components built into the 
table base for servicing. Further, a steel bump rail and 
impact-resistant kick plate help preserve its modern 
good looks even in the busiest radiology suite. 
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Tumulex doesnt. 









Customized acquisition plans, or leasing 
can be arranged through your channels or through 
l'ickers parent CIT Financial Corporation. 

For ease, speed and quality 
results, Iomolex is still the »arazon 
in radiographic/linear tomography 
systems. And like al! Picker 
equipment, its backed by 
our worldwide service 
organization. Contact your 
local Picker representative, or write 
Picker Corporation or Picker International. 


995 Miner Road, Cleveland, OH 44143. 
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ONE OF THE CIT COMPANIES 


X-RAY IMAGE 
INTENSIFYING SYSTEMS 


Y Jj e IT MAY SURPRISE YOU 
BIECISe Me s 
.. . to know that the people at Precise Optics have been supplying 


X-Ray Image Intensifying Systems since 1954. Precise specializes in 

Ph, Y^ Imaging, and offers a complete line of systems to meet requirements 

A ranging from the private office to the special procedures room, at a cost 
an savings over comparable units, without sacrificing quality. 

EVER Y SYSTEM CONTAINS a guaranteed optimal performance cesium 


iodide image tube and field-proven solid-state power supply, covered 
by a two-year warranty. 


For all your Imaging 
needs from 6'' Mirror 
Optic Systems 


era ~ 


THE PRECISE CCTV SYSTEM uses x-ray rated separate mesh vidicons, 
selected for high resolution and low-lag characteristics. Brightness 


compensation is an excellent 10,000:1, assuring the correct light level 
despite large variations in body densities. 


THE NEW 105mm SPOT/RAPID SEQUENCE CAMERA (roll film, 6 
frames per second maximum) utilizes the same digital electronics pack- 
age and many of the mechanical sections of our other reliable 105mm 
cameras, while incorporating a rapid-load film transport and daylight 
receiving cassettes. 


ACCESSORIES AVAILABLE INCLUDE: TWO-AND THREE-PORT 
LIGHT DISTRIBUTORS for spot and cine filming capabilities, ABS 
SYSTEM with automatically variable kV and selectable mA, SPOT 
FILM ADAPTERS compatible with any spot film device, CEILING 
...To 9-4.5” or 12-6" SUSPENSION UNITS with smooth vertical and horizontal movements, 
Continuous Field Zoom CN CCTV MONITOR CARTS that are lightweight and easily mobile. 
Systems, state of the art and ; 
unique to Precise Optics, with PRECISE OPTICS/PHOTO MEDIC EQUIPMENT, INC. 
CCTV and 105mm Spot/Rapid 239 SO. FEHR WAY BAYSHORE, N.Y. 11706 
Sequence Cameras. TEL. (516) 242-6600 TWX 510-227-9837 




















Ve want you 
to tal k Casi hn iy i 


textbooks on tape, available free 
of charge to blind students. 


B 
Eligible students also include the 
m OU visually impaired, the learning 
disabled, and the physically 


handicapped who cannot handle 
] © printed material. 
] rar These students continually 
eo require new texts. And to fill this 
e need, volunteer readers make 
tapes in our 29 recording studios 
across the country. 

We urgently need readers with 
technical or professional back- 
grounds, and native speakers of 
foreign languages. If you can spare 
two hours a week, please volunteer. 
We are a non-profit organization 
supported by contributions from 
the public. 





Recording for the Blind an educational lifeline 
215 East 58th St, New York, NY 10022. 


For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
Barium S ulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 








Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfica! 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coaring, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

* High fluidity 

e Palatable 

e Unit dos? convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 
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Film courtesy of Igor Laufer. M D Host pital of the Univ. of Pennsylv : 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


ae O-der from your local X-ray supplier. 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EN 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


sire kere adii. Stomach Examination: an | Westbury, New York 11590 
L (516) 333-8230 — 


overview. Radiology 117:743-744 Dec. 1975 
International Affiliates: E-7-EM Rooster 3 V. Infirmeriest aet 6-8, Rotterdam 16. Netherlands 
E-Z-EM De Mex S A deC V Calz Azc apotzalco La Villa Ho 882 Zona Industrial Vallejo Mexico 16 D F 
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Ultra-high resolution X-2 detector ScoutView localization 1.5 mm axial slice capability 
Optional on CT/T 7800, standard on CT/T 8800. Included in Optional Diagnostic Capability package. Included in Optional Diagnostic Capability pa 
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Dynamic scanning Sagittal and coronal transformations 
Optional. No added cost. 


ISQ000SE LEVELS 





These advanced capabilities 
can be added to any CT/T 
system, even the first one 
installed in 1976. 





Radiotherapy Treatment Planning 
No added cost. 







Youd expert it from CE 


How would you like a CT system that resists 
obsolescence? One that lets you choose the capabilities 
that match your department...now andin the future? 


That's the objective of General Electric s CT/T Continuum. 


We ve designed our scanner so that new functions can 
be added at minimum cost to any new or existing 
CT/T system. For example: 


Ultra-high resolution X-2 detector (optional). 
Unprecedented image quality. Resolving power of 

1.0 mm (AAPM pin phantom) and 4.0 mm resolution 

at 0.4% contrast (GE Mod I gray/white phantom) in one 
reconstruction. Standard on CT/T 8800 systems. 


Optional Diagnostic Capability (ODC) with 
ScoutView localization. Improves throughput. 
ScoutView images are digitized radiographs in AP, 

PA, lateral or oblique planes. They allow the physician 

to develop a scan prescription for first and last slice 
locations and gantry angulation. Subsequent axial scans 
can visualize extremely small anatomy, with 1.5 mm con- 
tiguous slice capability to minimize partial volume effect. 


Dynamic scanning (optional). Up to 12 rapid sequence 
scans can be made in 72 seconds, providing up to 24 


GENERAL 





images. These allow visualization of a contras: bolus 
rassing through a designated anatomical slice (CT 
tarsit study). 


Sacittal and coronal transformations (no acded cost). 
Use axial scan data to reconstruct either sagittal or 
corenal images, which are ready for display in less than 
15 seconds per axial slice. Selectable thickness from 1 
to 320 pixels. Allows three-dimensional image analysis. 


Raciotherapy Treatment Planning (no added cost). 
Lets the operator establish external outlinzs, target 
Cutline and internal inhomogeneity outlines; assign 
cersities; plan beam positions; calculate depth dose; 
ancdisplay isodose contours, dose, beam or patient 
cate. A complete plan in a few minutes. 


^ nc General Electric is now developing evan more 
CT/T capabilities for you in the future. So when you're 
choosing a CT system, total up GE's adventages: best 
images, best value, best service and protection against 
absolescence. It all adds up. 


Gereral Electric Medical Systems, 
Milwauxee, Toronto, Madrid. 
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Maybe 
your business needs 
some new partners 


TES aO» 


We suggest that you form 
an alliance with the arts...that 
your company actively support 
now some form of the visual or 
performing arts. 

[here are vital humanistic 
reasons for this. All in life is not 
competition and striving for 
affluence. And there are sound 
business reasons for such sup- 
port. For example: the design 
industry would be without vitality 
were there no modern art 
museurns; the fashion industry 





uninspired without the great 
collections of textile artistry; and 
the advertising business very 
uncreative without the theater, 
art, and the world of music to 
draw upon. In fact, all business 
and industry need the arts. 

Your support can 
be monetary, of course. 
| You know of the finan- 
Cial crisis inthe labor 
intensive" field of the 
arts, and corporate 
gifts are essential. But 
there are many other 
kinds of gifts. 

Your support can 
be the use of a display 
window to promote a 
local repertory com- 
pany. Or the volunteer- 
Ing of interested 
employees time, with 
their "time off" your 
contribution. There are 
many ways your com- 
pany can help, and 
they re listed in a 
booklet which we 
hope you ll send for. 

start being a patron to- 
day! The arts deserve and need 
your support. And your new 
partnership will be a thoroughly 
enjoyable experience. 














PRESENTED AS A PUBLIC SERVICE BY WM. UNDERWOOD CO. IN COOPERATION WITH THE BUSINESS COMMITTEE FOR THE ARTS 


The Siemens Difference: Instantaneous 
Image reconstruction 


Immediate clinical 
evaluation 

Delayed processing time is a 
thing of the past with Siemens 
computer tomographs, 
SIRETOM and SOMATOM. 
A specially designed high- 
speed computer reconstructs 
scanned images instanta - 
neously. This permits imme- 
diate decisions as to diagnosis 
and course of treatment 
while providing for faster and 
smoother patient processing. 


Reduced scan time 
scanning for both SIRETOM 
(head scanner) and SOMATOM 
(whole body scanner) is gov- 
erned by the SCINTILLARC 
fan-beam solid-state detector 
array system. The result of 

this advanced engineering 

is evidenced by a dramatic 
reduction in setup and 

scan time along with un- 
Surpassed quality tomograms 
achieved under clinical 
conditions 





Concepts... | 
engineered to radiologic excellence 


SIEMENS 


The Siemens Difference: Advanced X-ray 
target and electron scattering foil systems 


The MEVATRON-20 
Siemens newest accelerator, 
the MEVATRON-20, utilizes a 
multiple element X-ray target 
and a unique double-foil 
electron scattering system to 
produce outstanding beam 
quality. Additionally, it features 
an integral verification capa- 
bility for error-free machine 
setup. And with the highly flex- 
ible “Z” patient table, it forms a 
truly integrated installation 
ideally suited for modern radia- 
tion therapy technique. 


The MEVATRON series 


Siemens product selection 
also includes the MEVATRON-6 
and MEVATRON-12 which, 
together with MEVATRON-20, 
cover the full spectrum of 
energy and modality 
requirements. 





The Siemens Difference: Specific systems 
for specific needs 


Versatile applications 


Siemens responds to the varying 
needs of the radiologist with a full 
line of remote-controlled exami- 
nation units - SIREGRAPH A, 
SIREGRAPH B, and SIREGRAPH II. 
Virtually every radiographic or 
fluoroscopic examination may 
be performed on a system from 
our wide selection of universal 
procedure or dedicated-purpose 
remote-controlled diagnostic 
products. 


Individualized systems 
Our systems were developed to 
meet the growing preference for 
remote examination tables and to 
meet the need for individual, 
custom-designed units that 
would satisfy different levels of 
requirements for versatility and 
application. 





Concepts... 
engineered to radiologic excellence 


SIEMENS 


The Siemens Difference: Organ-related 
push-button programming 


Simplicity of 
operation 


Siemens has engineered 
operator time efficiency into 
diagnostic X-ray genera- 
tors. Both OPTIMATIC 
and ORGANOMATIC 
generator series 
feature organ- 

related techniques 
which eliminate errors 
caused by miscalculation of 
exposure times and settings. 
One push button selects the 
examination units, kV. mAs, 
focal spot, and screen-type. 
The result is more efficient 
operational control and 
improved patient processing. 

















The Siemens Difference: Immediate automatic 
processing and printing of final reports 


A new way of 
reporting 

SIREP replaces the dictating 
machine and all other conven- 
tional methods of X-ray reporting 
with a computerized input 
terminal and a comprehen- 
sive radiclogical lexicon, 
RADLEX Each RADLEX 
frame contains a vocab- 
ulary of diagnostic, 
anatomical, and radio- 
logic terrms from which 
the radiologist selects 

his fimdincs. These are 
compiled in a logical 
manner by the radiol- En. a ay db dt ee ( 
ogist to form a concise Ba S Au E PME Gd Kor c 
and accurate report Shit ke VoU CHO UE. a ae rv. ve 
emphasizing positive find- 
Ings. degrees of certainty, 
statements of change, and 
advice forfurther study. Once 
the text hes been completed 
and approved, the radiologist 
simply pushes a button to 
receive a perfectly typed copy 
of hisfinalreport. 
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Concepts... 
engineered to radiologic excellence 


SIEMENS 


The Siemens Difference: Total electronic 
transfer of all available information 


Improved image 
quality 

Siemens has gone beyond 
doubling the line frequency to 
enhance the image of the VIDEO 
MED H. Electrical bandwidth of 
the video amplifier has been 
extended, resolution of optical 
and electron-optical components 
has been more uniformly distrib- 
uted, and the signal-to-noise ratio 
has been increased. The overall 
result is improved system M. T.F. 


Diagnose directly 
from the television 
display 

The VIDEO MED H repre- 
sents one ofthe truly great === 
achievements inthe useof © 
X-ray television systems. 
Details ofthe fluoroscopic | = 
image maintain their sharp- | 

ness, even with a high bright- | E 3 
ness level in the television VENE uus 
display. EN o 
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The Siemens Difference: Complete 
single-source O.R. systems 


Total system planning 


There is no room for error when 
it comes to planning something 
as complex and sophisticated as 
anoperating room installation. 
Only Siemens offers an experi- 
enced approach that includes 
the designing, planning, installa- 
tion, in-service training, financing, 
and servicing of a total system 

to meet your individual 
requirements. 


Compatibility is 
engineered into 

the system 

Because Siemens is a single- 
source supplier, system com- 
patibility of all equipment is 
assured. Tables, lights, X-ray 
equipment, electrosurgical units, 
patient monitors, defibrillators — 
all are required to meet the 

high standard of Siemens per- 
formance prior to system installa- 
tion. Whenever you are planning 
an operating room, depend on 
Siemens. 





Concepts... 
engineered to radiologic excellence 


SIEMENS 


The Siemens Difference: Total maneuverability 
in aseptic procedures 


No inhibition of 
mobility 

Siemens has designed the 
SIREMOBIL 2U with the special 
requirements of the operating 
environment in mind. The C-arm 
is uniquely assembled to the hori- 
zontal support with a recessed 
slide track mechanism. Because 
there are no externa! gears. 
maneuverability remains unob- 
structed during surgical 
procedures. 


Other system benefits 
The unique operating capability 
ofthe SIREMOBIL 2U is excep- 
tionally enhanced with the 
IMAGE STORE disc recorder 
which allows alternating com- 
parison of previously stored and 
live fluoroscopy images 





When two ideas are better as one. 


Inr 


simultaneous treatment planning and information management. 


At AECL, we've taken two computer program- eaeh irdividual user's specific needs. With built-in 
ming functions and made them work better as security contro! and three major rapid data retrieval 
one. The result is TRIM —the Tumour Registry and functions, TRIM has economical modular 2xpan- 
information Management system. It allows the Sion capability, permitting-up to 16 terminals plus 
user, for the first time, simultaneous treatment plan- inter-user communication. 
ning and information management. Designed Fo- complete information on the TRIN 
for use with the AECL TP-11 system, TRIM can also flexible data system and all its unique advantages, 
operate independently. contac- AECL. 

Featuring a free format data base which \ . Atomic Energy 
allows the in-put of as much or as little patient Yr of Canada Limited 
data as necessary. TRIM is flexible enough to suit Commercial Products 
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DIAGNOSTIC IMAGING 
Rapid and Accurate Diagnosis of Acute Cholecystitis with °°" Tc-HIDA Cholescintigraphy. Weissmann HS, Frank MS, 
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Computed Tomography and °’Ga Citrate Radionuclide Imaging for Evaluating Suspected Abdominal Abscess. Levitt 
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Cavitary Pulmonary Lesions Complicating Use of Flow-Directed Balloon-Tipped Catheters in Two Cases. Shin MS, Ho 
KJ 


Ultrasonic Features of Acquired Renal Arteriovenous Fistula. Thomas JL, Lymberis MEB, Hunt TH 
Mir pn ysme of the Transplanted Kidney: Sonographic Appearance. Brenbridge ANAG, Buschi AJ, Cochrane JA, 
ees | 
Ultrasound Demonstration of Diffuse Cortical Nephrocalcinosis in a Case of Primary Hyperoxaluria. Wilson DA, Wenzl 
JE, Altshuler GP 


ibe sh ig la Guided Percutaneous Pancreatography: Report of Two Cases. Cooperberg PL, Cohen MM, 
raham M 4 


Metastatic Islet Cell Carcinoma to the Liver Visualized After Intraarterial Epinephrine. Milis SR, Doppman JL, Kahn ER 
Large Ulcerated Cecal Vascular Malformation: Unusual Gross and Histologic Features. Hollenberg GM, Schwartz AJ 
Third Ventricle Meningioma Mimicking a Colloid Cyst in a Child. Lee YY, Lin SR, Horner FA 

CT Simulation of Cerebellopontine Tumor by Tortuous Vertebrobasilar Artery. Rao KG, Woodlief RM 

Anomalous Origin of Posterior Choroidal Artery from Basilar Artery. Berland LL, Haughton VM 


Xenon in the Gastric Fundus: Potential Pitfall in Ventilation Scan Interpretation. Marx WJ, Courtney JV, MacMahon H, 
Rezai-Zadeh K 


Congenital Pseudarthrosis of the Clavicle: Report of Three Cases. Manashil G, Laufer S 
Mucocele of the Petrous Temporal Bone. Osborn AG, Parkin JL 


Editorial: Rontgen: Application Denied. Mos- 697 Book Reviews 

kowitz H 702 News | 
Letters 706 Radiologic Societies 
Abstracts of Current Literature 546 Guidelines for Authors 





American 
Journal of 
Roentgenology 


May 1979 





How to improve your 
reading speed... 
with increased comprehension 





Complete evacuation is basic if a barium 
enema Is to be interpreted quickly and 
accurately. That's why many radiologists 
specify bowel evacuation with Dulcolax 
as an integral part of the regimen. 
Whether used alone, or with magnesium 
citrate, Dulcolax can help you get clean 
films. The first time. 


Dulcolax’ 
Tablets 5 mg 
Suppositories 10 mg 


‘i, \ Boehringer Ingelheim 
Boehringer Ingelheim Ltd. 
Ridgefield, CT 06877 
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ODAK ORTHO FILMS. 


wwVhen tissue density 
we ould dim the image. 


he speed* of Kodak Lanex regular screens 
Nith Kodak ortho G or H film gives you the 
fexibility to perform difficult exams with 
existing equipment, and usually with 
reduced exposure to patient and staff. 
When obese patients or dense tissue 
see tructures are a concern, Lanex regular 
screens and ortho films enable you to 
uéelect grid ratios and exposure technics to 
-ontrol scatter radiation and improve 
subject contrast. The result is an image that 
crisp, clear, and informative. 
If you've assumed that faster screen/ 
ilm speeds must be "paid for” with 
'educed diagnostic information, we invite 
ou to try Kodak Lanex regular screens 
and ortho films. The high x-ray absorption 
>f Lanex regular screens permits you to 
oerform exams that would otherwise be 
Jlifficult or impractical with existing equip- 
nent. And, image quality is comparable 
o that achieved with conventional fast 
-alcium tungstate screens. 


.anex regular screens/ortho films provide 9 to 4 
imes the speed of conventional fast calcium tung- 
=etate screens used with Kodak X-Omat RP film. 


c Eastman Kodak Company, 1979 





W/hen motion would 
olur the image. 


The speed provided by Kodak Lanex regu 
lar screens with Kodak ortho G or H film 

is used to great advantage when volunta 
or involuntary patient motion is a prob- 
lem. In contrast studies, the reduced expo 
sure possible with these Kodak products 
helps "freeze" the organ motion, thus prc 
viding more useful information. 

Similar benefits are available in other 
procedures where motion is a problem. 
Some blood vessels may move a distance 
2qual to their diameter during normal 
exposures; but with Lanex regular screens 
ortho films the motion is stopped, and 
the image is sharp and informative. 

Also, use of a smaller focal spot for 
sharper images is now practical since the 
speed of Lanex regular screens/ortho 
films makes possible reduced mA settings. 

To see Kodak Lanex regular screens 
and ortho film combinations firsthand, co 
tactyour Kodak Technical Sales Represen- 
tative, or write Eastman Kodak Company, 
Health Sciences Markets Division, Dept. 
740-B, Rochester, New York 14650. 


TURNING ENERGY 
INTO IMAGES 


RADIOGRAPHY » COMPUTED TOMOGRAPHY 
ULTRASOUND * NUCLEAR MEDICINE - THERMOGRAPHY 








Diagnosis: 

Angiofibroma involving Ethmoid and Sphenoid S nuses. 

Clinical Data: 

32 year old man with an eight month history of nasal congestion. 


CT Scan: 

A large soft tissue mass is noted in the nasopharyr x extending 
upward into the sphenoid sinus and distorting th» normal airway. 
Destruction of the medial and posterior walls of he left maxillary 
sinus is noted. Following intravenous contrast infusion. slight con- 
rast enhancement is noted. 


Selective Right External Carotid Arteriogram: 

study shows a highly vascular neoplasm in ‘he nasopharynx 
extending upward into the sphenoid sinus. Tre angiographic 
appearance is typical for an angiofibroma. 


he external carotid artery was embolized following which the 
engiofibroma was surgically excised. 


The arteriogram and the CT scan reproductions are both reduced 
to 79% of their original size. 








Angiography and CT scanning. 


Each has its own special diagnostic advantages 
in this era of expanding imaging technology. 





Angiography and 
Elema-Schonander. 


For diagnostic specificity. 





While CT has proved to be a highly sensitive diagnostic technique, 
angiography, in many cases, is necessary to make a specific diagnosis. 
And, no matter what your angiographic applications are, Elema-Schonancder 
has a sheet-film changer to meet your requirements. 

PUCK Models: Where increased magnification, mobility, and compact- 
ness are important considerations, 20-film capacity PUCK Mods! film 
changers are available to accommodate either 35cm x 35cm (14" x 14”) or 
24cm x 30cm sheet-film sizes. They operate at film exposure rates of up 
to 3 exp/sec in single plane or simultaneous biplane mode. When tiplane 
alternating mode is chosen to eliminate cross-fogging, PUCK Models 
change film at 1.5 exp/sec. per plane. 

AOT-S Models: Six exp/sec, 30-film capacity Model AOT-S film chengers 
are available for the same sheet-film sizes. They also can be used for single 
plane, or bipiane simultaneous or alternating sequences. 

All Elema-Schonander sheet-film changers feature convenient, accurate 
punch card control (PDA), and are equipped with a newly developed cerben- 
fiber reinforced plastic (CFRP) compression plate that minimizes x-ray 
attenuation, while maintaining intimate film contact, year after year. 

Call or write for brochures describing the PUCK and AOT-S sheet-film Biplane PUCK U24/30 installation 
changers. Elema-Schonander, Inc., 699 Lively Blvd., Elk Grove Village, IL on PUCKWOP 24/35 Universal Stands 
60007. (312) 593-6770. 
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What you'd expect from 


RAYTHEON 


HF l-15 
with the IRIS 100 
opot-Film System 





-LUORO 1 


A cost-effective x-ray system designed 
to let the radiologist concentrate on diagnosis 


HF I-15 
90/15 R/F Diagnostic 
X-Ray Table 


Unencumbered by past practices and outmoded equip- 
ment, Raytheon Medical Imaging had but one geal in 
mind in developing its top-of-the-line RFT-15 diagnostic 
x-ray table — 

To perfect a combination of motor-driven tilt table 
and spot-film console so easy to use that it would focus 
the skills of the radiologist by allowing him to concen- 
trate on his patient, not his equipment. 


The RFT-15 features: 


Two-speed power tilt to 90-degree vertical and the full 
15-degree Trendelenburg position with programmed 
stop at horizontal. 


Two-way power-driven table top with an exceptional 
total movement of 61 inches (36 inches toward head, 25 
inches toward feet), permitting great flexibility in patient 
positioning. 

Desirable tabletop height of 3112 inches, comfortable 
for both patient and technologist. 


One-handed operation of footrest latch. 


Minimum table-top-to-film distance for excellent radi- 
ographs in conventional procedures. 


Quiet, easily positioned power-driven spot-film 
tower. 


Suspension-free television or mirror-viewing imag- 
ing systems. Also accommodates IRIS 100 intensified 
spot- filming systems. 

Human-engineered pushbutton controls on spot-film 
console arranged for proceduré-oriented operation. Pa- 
tient positioning controls are duplicated on table side. 


Available without fluoroscopic carriage for radicgra- 
phy-only rooms (RT-15). 


Finally, easy installation is not the least of FLUORO I's 
virtues. But this cost-effective system and its compo- 
nents offer so many other features, that you really 
should ask for our descriptive literature. 


Contact your local Raytheon Medical Imaging repre- 
sentative, or 


i. MEDICAL IMAGING 


Stamford, Connecticut 06907 
(203) 348-2499 


And a companion 
Generator 


RMX-625R/F 


Designec for heavy-duty service, the RMX 625R/F 
Radiographic/Fluoroscopic Generator is a fit companon 
for the RFT-15 Diagnostic Table in the FLUORO | 
System. 

Its three-piece design — Remote Operator Con- 
sole, Power Control Unit and High-Tension Transformer 
— pernits total flexibility in location. Connected by low- 
voltage cables, the handsome Operator Console can be 
wall mounted, placed on a table or desk or equipped 
with its own free-standing pedestal, complete with writ- 
ing surface 

Contrds have been laid out to take advantage of 
both traditional operating sequences and the latest find- 
ings of hurran-factors engineering to provide the easisst 
operaton available today. 


RMX-625R/F 
Operato- Console 


Features include: 

High power, 600 mA at 100 kVp, 500 mA at 125 kVp. 
Digital pre-reading of mAs and kVp settings. 
Pushbutton switches for all functions. 


1/120-second solid-state timer/contactor, for long 
life and troudle-free accuracy. 


Automatic line compensation to eliminate the effects 
of changing power-line conditions. 








When you put together a radiographic system, 


Generators: Tables: 


Here's our exclusive THV (top height variable) table. The superb floating 
top kneels to a comfortable, "Please-sit-down" height, then glides to an 
examination level with up to a 400-pound patient aboard. Patient safety. 
operator convenience, examination flexibility and through-put advantages 
are obvious. Only from AMRAD (patent pending). 


600 mA— 125 kVp with proven 
track record for maximum reliability. 
The operator control connects 
remotely with a simple, low voltage 
cable. Automatic Exposure Control l The AMRAD 105° table gives all the tilt 
is available. What could be more ] capability required for general radiography 
sensible? without losing the precise feel of a manual 
| four-way top preferred for exact patient 
positioning. 


The 47/12 table with an integral tubestand 
is a "space saver" allowing a quick. plug-in 
installation. The operator control (about the 
size of your receptionist's telephone) goes 
anywhere you want it to by low voltage cable 
connection to the power pack inside the table. 
The table top floats 47 in. (119.4 cm.) head- 
to-foot and 12 in. (30.5 cm.) side- 

E to-side to set new industry 
standards. The exclusive 

drum-head construction 

of the top allows a remark- 

able patient-film distance 

of less than 2 in. (5 cm.). 

This aeometry plus extremely 

low absorption in the top assure 
unmatched film detail. 


600 mA— 150 kVp gives you more 
x-ray power — more than most. 
Same features, same reliability. 
Mammography, tomography and 
multiple-room options. Ultimate, 
state-of-the-art generators. 


ERS 





AMRAD offers you more. 


Tubestands: Tubes and Collimators: Options: 


The AMRAD Vert cal 
Bucky unit may be in- 
stalled for either richt 
or left-handed opara- 
tion. Also, it travels all 
the way to the floor 


id? 
What needs to be said: to facilitate weight- 


The well respected Machlett bán pe E 
earing examinations. 

x-ray tubes, collimators, An “add-on kasette 

PBL systems and numerous holder and ABE mal 


options are all available. : 
up are also available. 


The new Trac 10 Overhead Tube 
Conveyor is the ultimate answer 
to the demands of a universal 
radiographic suite. With its longi- 
tudinal power assist, precision 
setups become a matter of touch, 
not jerks and tugs. And, rigidity, 
flexibility and positioning ease are 
yours to command with this de- 


luxe tube inp P c! 


- 
For greater utilization of 
your radiographic invest- 
ment, quality tomographic 
and mammographic 
options are also available. 


The Trac 4 Floor-to- 
Ceiling Tubestand 
uniquely lowers to 
permit weight-bearing 
procedures in combi- 
nation with AMRAD's 
blc ELI i | Once you've seen how much more 
Muwr c Bas ` AMRAD offers, putting together a 
radioa AE dd tome- radiographic system is easy. For the 
name of your nearest dealer, shone 


graphic procedures. collect (312) 865-2600. 


A Raythecn Company 


The better value in x-ray 
2020 North Janice Avenue, Melrose Par< IL 60160 





The antiemetic property of 
Compazine (prochlorperazine. 
SK&F) is attributed in part 

to the inhibition of the 
chemoreceptor trigger zone in 


the medulla. Such inhibition 

is believed to reduce input to 
the vomiting center. producing 
prompt control of emesis. 





brand of 


Dro 














$ 
® 
mm n Injection 5 mg./ml. 
disposable syring2 


chlorperazine 





Shouldnt it be your first choice 


for severe nausea and vomiting 


that often accompany 
cancer therapy? 





s Unsurpassed antiemetic action 
*12 dosage forms and strengths 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Management of the manifestations of psychotic 
disorders; management of psychoneurotic patients displaying 
primarily symptoms of moderate to severe anxiety and tension; and 
for control of severe nausea and vomiting. 


'Compazine' has not been shown effective in the management of 
behavioral complications in patients with mental retardation. 


Contraindications: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur second- 
ary to ‘Compazine’ may be confused with the central nervous 
system signs of an undiagnosed primary disease responsible for 
the vomiting, e.g., Reye's syndrome or other encephalopathy. The 
use of 'Compazine' and other potential hepatotoxins should be 
avoided in children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 

Avoid using in patients hypersensitive (e.g., blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
País alertness (e.g., operating vehicles or machinery) especially 
during the first few days' therapy. Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of 'Compazine' may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep sleep 
and coma have been reported, usually with overdosage. Patients on 
long-term therapy, especially high doses, should be evaluated 
periodically for possible adjustment or discontinuance of drug 
therapy. In children with acute illnesses or dehydration, use only 
under close supervision. 


Adverse Reactions: Drowsiness. dizziness, amenorrhea, blurred 


vision, skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 


agranulocytosis. Fatty changes in the liver have been observed in a 


SI46t- 


a SmithKline company 





few paments who died while receiving the drug (no causal reiation- 
snip has been established). Neuromuscular (extrapyramidal) reac- 
tions: motor restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with concentrate 
and injectable forms. 


Other adverse reactions reported with Compazine (prochior- 
perazime, SK&F) or other phenothiazines: Some adverse e fects 
are more frequent or intense in specific disorders (e.g., severe hypo- 
tensionsin mitral insufficiency or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; cerebra 
edema prolongation and intensification of the action of C.N 5. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, const pation. 
obstipasion, adynamic ileus, inhibition of ejaculation; reactivation of 
psychoric processes, catatonic-like states; hypotension (sometimes 
fatal); cardiac arrest; pancytopenia, thrombocytopenic purpura, 
eosinophilia; biliary stasis; lactation, galactorrhea, gynecomast a, 
menstrwal irregularities, false-positive pregnancy tests; photcsensi- 
tivity, itching, erythema, urticaria, eczema up to exfoliative dermatitis. 
asthma. laryngeal edema; angioneurotic edema, anaphylacto« reac- 
tions; peripheral edema; reversed epinephrine effect; hyperpyrexia; 
a systemic lupus erythematosus-like syndrome; pigmentary eti- 
nopathy; with prolonged administration of substantial doses, skin 
pigmertation, epithelial keratopathy, and lenticular and corneal 
deposit. 

EXG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 

NOTE: Sudden death in patients taking phenothiazines (apperently 
due to sardiac arrest or asphyxia due to failure of cough refle») has 
been re»orted, but no causal relationship has been established. 


Supplied: Tablets — 5, 10 and 25 mg., in bottles of 100; Spassule “ 
capsules — 10, 15, 30 and 75 mg., in bottles of 50; Injection 

— 5 mg "ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. disposable 
syringes; Suppositories — 2-1/2, 5 and 25 mg.; Syrup — 5 ms./5 
mi.: Comcentrate (intended for institutional use only) — 10 mg. /ml.; 
Single init Packages of 100 (intended for institutional use only) 
— 5 anc 10 mg. tablets; 10, 15 and 30 mg. 'Spansule' caps des. 


Smith Kline &French Laboratories 
Philadel»hia, PA 
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Handle it with 
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Autoload 112 is the natural ce-elopment of an idea whose time is still with us. =our years ago, 
Dunn Instruments introduced he multi-image camera with X-ray film to serve :he growing 
revolution in video-based diacnostic imaging. Economy, convenience and suaerior image quality 
brought instant acceptance. Snce then, in the familiar pattern, progress itsel has created new 
challenges. Like film handling which in some applications can be a hassle: where the caseload or 
the imaging requirements perpatient are great. Or in any institution where heavy demand 
produces a bottleneck a: the earkroom. Then dealing with manually loaded fim cassettes can 
waste valuable time and space, and multiply the chances for error. 





With Autoload you bulk load 130 sheets of film at a time, in a matter of seconds, directly into the 
camera in full daylight. Thren expose as many sheets as you want and take them irethe film 
transport drawer to the darkroem. Or better yet, get Autoload with optional direct feed into its own 
companion film processor, ane have developed film in 90 seconds right in the mag ng lab! 


Automated film handlingis oni part of what makes Autoload 112 the most advanced multi-image 
camera ever. The uncomprorrssing quality of its components is exemplified by the Eektronix 634 
flat-faced video monitor, with 1300 lines resolution and backporch-clamped black level stability. 
Other standard features ncluce en-axis Schneider optics, microprocessor control electronics, 
remote operation and viceo inwersion. You can order Autoload in your choice of film sizes (up to 
14" x 17") and image formats ( ncluding switch-selectable multi-format models). 


If film hassling is holdingsyou up, you should look into Autoload. For further information, call us 
collect or write Dunn Instumeats, 544 Second Street, PO. Box 77172, San Francisco, California 
94107. Telephone (415) 57-100. 


Autoload 112 


byDunn Instruments 





The UNION CARBIDE 
Bedside X-Ray System: 


Reproducibility... t 
Every Place, Every Time. | T 


The 510 Bedside X-Ray 
System is a lightweight, 
low cost, mobile x-ray unit 
designed to achieve 
consistent reproducibility 
with routine bedside 
radiographic procedures. 


All exposure settings and 
operating controls are 
located on a convenient 
hand control module. | 
Automatically computed © 510 
and displayed mAs outputs X-RAY SYSTEM 
up to 31mA at 100kVp or 
up to 35 mA at 60kVp 
reduce technique errors. 





Diagnostic image quality 

is achieved by a combination 
of system power and speed. 
The 510 Bedside X-Ray 
System produces more 
power from a fixed anode 
tube allowing adult chest 
exposures with 100 kVp 

at 1/20 to 1/60 of a second; 
neonate studies at 1/40 to 
1/120 of a second. Precise Because the system is light investment, and create 





digital timing at speeds in weight and small in size, better health care at lower 
as fastas 1/120 of a second it can be described as the patient cost. 

permits rapid exposures most portable unit available. 

that effectively stop patient No bulky transport battery den i aad irr oii I 
motion. This precision and motor. And because its 


diagnostic tool, send today 
for descriptive literature. 
Or call for a personal 
presentation. 


makes the unit effective with price is so low, the 510 

both traditional film/screen Bedside X-Ray System 

combinations and with brings full diagnostic power 

newer "rare earth" systems. ona dedicated basis to 
within economic feasibility 
for most potential users. 


Ask Union Carbide for the 
Facts 


Imaging Systems products 
from Union Carbide are 


Touching your life 
through medicine... 





designed to enhance Imaging Systems, Inc. 

diagnosis and research, Medical Products Division 
3 rovidence Highway 

produce a return on Norwood, Massachusetts 02062 


Within area 617, call 769-5400. 
Outside, call 1-800-225-9887. 
TELEX 924-494 












array 
Four memories 
for your image. 


With shorter exposure times, 
Last Image Hold and instant 
replay, VAS Video Disc 
Recorders can mean up to a 
95% dose reduction for staff 
and patients. 
This, coupled with the ability 
to store from 100 to 500 MESE 
successive images for reference BEEN 
and review, is the reason so ME 
many Radiology departments ME A | 
are specifying VAS "m , — — 
Video Disc Recorders. 


VAS makes Image Store™ 
Video Disc Recorders for 
every application — Rand F 
rooms, surgery, special 
procedures , ultrasound 

and nuclear medicine. 

So remember us, we're your 
memory... VAS. 
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Detailed information can be BEI 
supplied by your local X-Ray w 
Dealer/Representative. 


VAS fi 


VAS Corporation 

Medical Division 

2525 Maricopa Street 
Torrance, California 90503 HL — -€— Vea — 
" LR ee cy ee ‘lear ; 

(213) 320-8334 S — were 











X-RAY IMAGE 
INTENSIFYING SYSTEMS 





IT MAY SURPRISE YOU..... 
yt 
Y // .. . to know that the people at Precise Optics have been supplying 
y X-Ray Image Intensifying Systems since 1954. Precise specializes in 
Z IS Imaging, and offers a complete line of systems to meet requirements 
ranging from the private office to the special procedures room, at a cost 
le savings over comparable units, without sacrificing quality. 


EVERY SYSTEM CONTAINS a guaranteed optimal performance cesium 
iodide image tube and field-proven solid-state power supply, covered 
by a two-year warranty. 


For all your Imaging 
needs from 6” Mirror 
i .. Optic Systems...... 
p THE PRECISE CCTV SYSTEM uses x-ray rated separate mesh vidicons, 
rem selected for high resolution and low-lag characteristics. Brightness 
compensation is an excellent 10,000:1, assuring the correct light level 
despite large variations in body densities. 


THE NEW 105mm SPOT/RAPID SEOUENCE CAMERA (roll film, 6 
"7 frames per second maximum) utilizes the same digital electronics pack- 
poet age and many of the mechanical sections of our other reliable 105mm 
; | cameras, while incorporating a rapid-load film transport and daylight 
receiving cassettes. 


ACCESSORIES AVAILABLE INCLUDE: TWO-AND THREE-PORT 
LIGHT DISTRIBUTORS for spot and cine filming capabilities, ABS 
SYSTEM with automatically variable kV and selectable mA, SPOT 
FILM ADAPTERS compatible with any spot film device, CEILING 
SUSPENSION UNITS with smooth vertical and horizontal movements, 
CCTV MONITOR CARTS that are lightweight and easily mobile. 








.... To 9-4.5'' or 12-6" 
Continuous Field Zoom 
Systems, state of the art and 


unique to Precise Optics, with ^ PRECISE OPTICS/PHOTO MEDIC EQUIPMENT, INC. 
CCTV and 105mm Spot/Rapid 239 SO. FEHR WAY BAYSHORE, N.Y. 11706 
Sequence Cameras. TEL. (516) 242-6600 TWX 510-227-9837 





The Humanoid Lung-Chest 


Phantom. Humanoid Systems 
747 East 223rd Street 

Carson, Califomia 90745 

(213) 549-9631 Telex 69-1186 






Step wedges, lucite beads, steel wool and 
resolution charts just aren't the rea! thing. They 
never were. 


But our Lung-Chest Phantom is. 





It's a complete chest imaging system featuring 
actual lungs. The only system of its kind inthe world. 
A first. 


Developed in conjunction with Department of 
Radiological Sciences at University of California/ 
Irvine, this remarkable "standard patient" provides 
the ideal method for maximizing quality control, 
teaching, researching, and producing consistent 
imaging. It permits development of the ideal set of 
factors for pathologies and patient histories 
Optimizes magnification angiography. You can 
even add a variety of disease options. 


Cutaway View 


The Lung-Chest Phantom eliminates unnecessary 
downtime by ensuring consistent, optimal results. 
Bottom line: maximum diagnostic effectiveness at 

lowest cost. 


Send now for 
complete 
information. 


haee 2! Vio Hinh Contract View 















applications are processed on 
a first come, first served basis. 


For complete de-ails, dates, 
accommodations, etc., write to: 
Charles Rose, Director Medical 
Education Programs, Ceneral 
= | Electric Medical Systems, 
E —————4À Dept. AJR, P.O. Box 414 TI 40, 
Milwaukee. Wisconsin 
53201. Or call: 
414-383-32' 1, ext. 
2286, Dept. AJR. 


GE Medical Education Programs 
are comprehensive, yet concise 
courses for physicians and 
technologists. These concen- 
trated programs are offered all 
year around to accommodate 
busy schedules, and are taught 
by a skilled, experienced 
faculty, using the latest 
educational techniques. 


Completed courses can 
be applied to meet 
accreditation and 








continuing education gd, IA Medical 

. M A t 
requirements. But class / S. oa E BS a Education 
sizes are limited, so FB v — S - Programs 


enroll today. All 


' 
^ 


Announcing a 24 course, low-fat curriculum 
for healthcare professionals. 


1979 GE MEDICAL EDUCATION PROGRAMS 


RADIOLOGY PROGRAMS — JAN FEB|MAR APR|MAY 


Understanding X-ray Generation | 
tandardization of Radiologic Techniques ll 












8 
H 


ntroduction to Radiologic Techniques 


* 


OMPUTED TOMOGRAPHY PROGRAMS 
Principles of Computerized Tomography | 
ality Control in Computerized Tomography II 


LI 
titi |i 






* 


Quality Control & Compliance in Nuclear Medicine 
Advanced Concepts of Nuclear Medicine 


omprehensive Nuclear Medicine 


Advanced Concepts in Diagnostic Imaging* 


MONITORING PROGRAM 
rinciples of Cardiovascular Monitoring 


Advanced Concepts in Diagnostic Imaging* 
MANAGEMENT PROGRAMS 
Medical Management 
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Medical Laboratory Management for Diagnostic 
Accuracy and Cost Containment 


DENTAL PROGRAM 
adiological Techniques in Dentistry 


“includes Coverage of Radiology, CT, Ultrasound and Nuclear Medicine 
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COMPUTERIZED TOMOGRAPH 


The Total Commitment 

to Excellence 

The Ultimate 

in Cost-Effectiveness 

Now With 5-Second Scan Time 








Excellence In Image Quality 


Consistent high-quality brain scan wita 
excellent gray and white differentiations 


* Variab e aperture cross - beam fine co- 
limators 


* Ultra high resolution images of vertebra» 
and skull base (13.5 line pairs/cm) ot- 
tained Dy scan - zoom of limited areas 


-—— Maximum photon utilization for superior 
>an zoom through base of skull density resolution 


Exciting Operating Features 


* Automatic patient positioning throug 
buit-in planar densitography 


Up to 1000 scans per disk - 50 scans per 
diskette 


* Reconstruction in any oblique plane 


Compect, all-purpose diagnostic control 
corsole 


Reconstructed image available 4.0 sec- 
onds after scan is completed 


Extensive Versatility 
Up to 15 pre-programmed scan protocols 


Scan zoom and sagittal Adaptive reconstruction processes to su t 
reconstruction of vertebrae specific clinical situations 
* Volumetric determination of organs or tu- 
mors 


* Correc'ion of metal clip artifacts 
opecia ized pediatric protocols 
Radiotherapy planning programs 


* Another Elscint first 


elscint inc. 


Where quality counts . . . count on Elscint 


138-150 Johnson Ave. (P.O. Box 832), Hackensack, NJ. 87602, 
Telephone (201) 487-5885 


Elscint International, Annandale House North End Rd., 
Londen NV'11 7QY Telephone: 01-4587323 
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Body planar densitograph 





For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
Barium S ulfate for Suspension USP 











Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 


Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

€ High fluidity 

e Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 





210] SARATE IVA LEIOMYOMA WITH CENTRAL STA LACTITE | ade GING DROPLET) 
I yur y of Igor Laufer. M D Hospital of the Univ. of Penns nia 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Satronces: Order from your local X-ray supplier. 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-E M 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy. 


pani S Spe id um a o] Westbury, New York 11590 
= (516) 333-8230 479 


overview. Radiology 117: 743-744 Dec. 1975 
International Affiliates: E-Z-EM Rooster B V. Infirmeriestraat 6-8. Rotterdam 16. Netherlands 
E-Z-EM De Mexic S A deC V Calz Azcapotzalco La Villa No 882 Zona Industrial Vallejo Mexico 16 D F 




























A cast of 
thousands 


AMX mobile x-ray units. Thousands of proven 
performers. Producing high quality films 
every day in hospitals around the world. 


When GE introduced battery-powered mobiles ten years ago, 
we solved a complex problem: how to comoine fixed-base 
radiographic quality with mobility and self sufficiency. 


We made our system reliable, durable, easy-to-use 
and maintain. From the begirning, it out- 
performed plug-in mobiles; film quality was 
comparable to that of fixed systems. 


in fact, AMX mobiles proved to be so practical that 
hospitals began to depend on them routinely, 
even for such studies as the lateral lumbar 
spine. And now it's not uncommon 
to find two, three—or more—AMX 
units in a single hospital. 


One look at AMX film quality should 
convince you that this 2roven per- 
former is right for ycur hospital too. 
Heview the films from any of the 
thousands of AMX units 
i^ operation. ..at 
almost any hospital 
in your area. 

Then cast AMX in a 
supporting role. 
You'll get stellar 
performance. 

Its been proven by a 
cast of thousands. 


General Electric 
Medical Systems. 


GENERAL @@ ELECTRIC 
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On the button, 
every time. 


MPX computerized 





With over 200 programmed AEC 





: and fixed time technics (on or off 
generators give you table) available, you can handle 
high quality films, ad every patient size. From 

2 z infant to obese adult. And any body 

time after time. part, including extremities. You'll 

! get standardized film quality, from 
That's because Quantamatic™ tx 

RC exam to exam, room to room. 

technic management consistently A l i 
provides the right settings for each TN " Fast, consistent technic selection 
procedure, with microprocessor */ "m eats CAS üme for paue ni 
speed and precision. L5 positioning. And elimination of 


costly retakes. With MPX, youre 


You can store all your technics in right on the button every time. 


the tx memory for instant access. Just press the 


appropriate selection buttons and the microprocessor You d expect it from GE. 
instantly calculates and displays all technic parameters. General Electric Medical Systems, Milwaukee, 
Any setting may be overriden on command. Toronto, Madrid. 


GENERAL QD ELECTRIC 


"Productivity is up 
10% to 20%” 


“T ower absenteeism” 


“You can tell by their attitude — the workers 
who participate are happier, more cooperative, 
much sharper" 


"We can identi 
direct savings o 


$2,000, 0001 per year" 


"The proaram has had a distinct bearing on 
staff performance. Our engineering people now 
have a camaraderie with their counterparts in 
other departments" 












"It started in headquarters. By next year we 
hope to have it in all our factories and research 


facilities" 

These are actual quotes from execu- ployee health and weli being. What they 
tives of large and small companies and have found is a variety of additional 
crganizations in Denver, Omaha, Bir- benefits. These benefits add up to 
mingham, and Greenwich. They're increased productivity — so much so that 
talking about company fitness programs. several companies can demonstrate that 
That's right, many employers now pro- the fitness program pays for itself. Add 
vide facilities or opportunities for exercise to this improved morale, better internal 
for their employees. They are glad communications, and employee healtF. 
they did. How can you lose? Write us now for 

Most began with a concern for em- more information: 


«SR The President's Council on 
BTY 4 Physical Fitness and Sports 
ox Department B 

OQ Washington. D.C. 20201 


Employee Fitness: In the long run you will be the winner. 






One button simple 


Skull Lateral 
65 KvP 





That's Philips APR 
(Anatomically Programmed 
Radiography) 


with Falling Load. | 
It's made routine radiography | = = 
one button simple 


for over two decades. 























Obviously, the shorter the exposure time 
the better because there’s less blurring due 
to pat ent motion. So be wary of Constant 
Load. which requires advance knowledge of 
the exposure time (impossible) when using 
automatic exposure technic, and results in 
longer exposure times to cover the un- 
knowr. Falling Load guarantees the short- 
est possible exposure times for automatic 


operaton. 
Philips APR pre-programs all your —— — 






































technic parameters for each body part into ( | | 

one button . . . with all the programs you || 

need on the control desk and spot film de- E 

vice. Just press one simple button for a per- 

fect exposure. | -o——— 
- 


In fac:, Philips APR with Falling Load 
eliminates all the inefficiencies and risks of 
Constzn: Load. APR buttons are simple to 
read azd operate. There are no button se- 
quences to remember and none of the com- 
plexiuss of multiple programming. With 
APR, vou can't overload the tube, you don't 
compromise tube specifications, and you 
don't have to play it safe with lower mA's 





























Fast, efficient and easy, APR returns the 
operator to his real purpose— professional 


; $ ; 
puien: ean? e» instead of technic and longer times to prevent running into the 
oe Cp psc Serup back-up time (with consequent underexpo- 
hanss a i0 are aS Een sure and the need for a retake). With APR, 
i each button has already managed the 
| technic: you're free to provide professional 


| patient management. 
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PHILIPS Phikps APR with Falling Load: superior 
results and reproducibility you can count 
on. With just one button. If there is a sim- 
pler, more reliable way, we'll invent it. 


PHIL PS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, Shelton, Connecticut 06484 








Radiation Protection In 
the Radiologic and 
Health Sciences 


By MARILYN E. NOZ, Ph.D., and GERALD Q. MA- 
GUIRE, JR., both of New York University Medical 
School, New York, New York. Taking a very practical 
approach, this book presents a readable source of 
radiation protection material for anyone working in 
the radiological and health sciences. It is the first 
suitable text on the subject for students preparing for 
careers as radiologic and nuclear medicine technolo- 
gists, for residents, or for medical health physicists. It 
is an excellent reference guide for anyone using radia- 
tion in the health field, including the physician. 


The first section, truly unique for the information 
presented, consists of radiation protection principles 
which have general application. It includes a discus- 
sion of instruments used in the field of radiation 
protection both for area and for personnel monitoring, 
as well as a description of SI units for radioactivity, 
exposure, and absorbed dose. The descriptions of the 
instrumentation used (survey and personnel moni- 
tors), are rarely found elsewhere. The sievert is used 
for dose equivalent and the maximum permissible 
dose (MPD) is expressed in those terms. The second 
section concerns itself with protection from sources of 
internal radiation. An outstanding chapter in this sec- 
tion includes a discussion of the absorbed dose cal- 
culation prepared by the Medical Internal Radiation 
Dose (MIRD) Committee of the Society of Nuclear 
Medicine. A chapter is also included on the licensing 
system for production, transportation, possession, and 
use of radionuclides as regulated by law. The third 
section is concerned with protection from sources of 
external radiation and includes both shielding require- 
ments and absorbed dose calculations. 


Contents: General Radiation Protection: Introduc- 
tion; Gas-filled Detectors; Survey Meters; Personnel 
Monitors; The Units of Radiation Protection; Maxi- 
mum Permissible Dose; Practical Means of Radiation 
Protection; Protection From Radionuclides: Good 
Working Habits; Radionuclides and the Law; Internal 
Dosimetry; Protection From External Radiation: Bar- 
riers; External Dose from Photons; Appendices; Glos- 
sary; Index. 218 pp., 37 illuS., paperback, 1979, $12.50. 








A New Edition! AN INTRODUCTION TO THE 
PHYSICS OF DIAGNOSTIC RADIOLOGY, 2nd ed. By 
EDWARD E. CHRISTENSEN, M.D., THOMAS S. 
CURRY, III, M.D., and JAMES E. DOWDEY, Ph.D., all 
of the University of Texas Health Science Center, 
Dallas. Extremely well written and easy to follow with 
carefully chosen illustrations, this new and up-dated 
Second Edition sets forth essential aspects of the phys- 
ics of diagnostic radiology and incorporates recent 
advances in radiologic imaging. The authors introduce 
the important equipment advances and changes 
which confront radiologists. New chapters dealing 
with xeroradiography, computed tomography, ultra- 
sound and radiologic protection have been added to 
this edition. Chapters on magnification and cinefluo- 
rography have been greatly expanded and completely 
revised. Major updating has been done on most chap- 
ters. 428 pp. (7 X 10), illus., 1978, $18.00. 


A New Book! ULTRASOUND IN HIGH-RISK OB- 
STETRICS. By RUDY E. SABBAGHA, M.D., Prentice 
Women's Hospital, Chicago, Illinois. Ultrasound has 
proven to be an excellent clinical tool in allowing the 
clinician to closely monitor the biophysical profile of 
the fetus; and because of its accuracy and non-invasive 
nature, indications for its use throughout gestation 
have greatly increased. This book concisely presents 
the present day applications of diagnostic ultrasound 
in high-risk. pregnancy. Emphasis is placed on the 
means of formulating a correct clinical diagnosis by 
accurate definition of gestational age, distinction be- 
tween normal and intrauterine growth retarded fe- 
tuses, detection of fetal congenital anomalies, diag- 
nosis of placental abnormalities including placenta 
previa, delineation of the nature of pelvic masses 
associated with pregnancy. About 150 pp., 94 illus., 
August 1979. 


A New Book! TEXTBOOK OF NUCLEAR MEDICINE: 
Basic Science. Edited and with contributions by AN- 
TONIO FERNANDO GONCALVES ROCHA, M.D, 
Centro de Medicina Nuclear, Guanabara, Brazil, and 
JOHN CHARLES HARBERT, M.D., Georgetown Uni- 
versity Hospital, Washington, D. C. (32 Contributors). 
Initially discussing the physical basis of matter and 
energy, radioactivity, decay processes, and interaction 
of radiation with matter, the text provides excellent 
coverage of radiation detector systems, radioactivity 
and statistical counting, compartmental analysis, bio- 
logic effects of radiation, radiation dosimetry and 
safety, production of radionuclides, radionuclide gen- 
erator systems, radiopharmaceutical chemistry of tech- 
netium and iodine, radiopharmaceutical quality con- 
trol, and discussion of rectilinear scanners, scintillation 
cameras, and computer systems. 472 pp. (7 X 10), illus., 
1978, $27.50. 
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Squibb Representatives are 
always happy to discuss 
Squibb's well-known, 
extensive line of products. 
However, they also like to 
talk about educational 
materials and to be of 
service in ways which will 
help radiologists in their 
professional activities. For 
example, there's "Clinical 
Radiology." It's a CME 
audio-visual program for 
use as a teaching aid 

for radiology residents, or 
as an in-service review for 
staff physicians, or just as 

a personal refresher course. 


Current service materials are 
listed below. Check your 
interests and mail the form. 
Your Squibb Representative 


© 1978 E R. Squibb & Sons, Inc. 659-501 


| 

| Radiology Product Manager, 

| E. R. Squibb & Sons, Inc., Box 4000, 
| Princeton, N.J. 08540 
| 
| 


l 
f | am interested in: 


O Clinical Radiology 
(audio/visual program) 

O X-Ray Atlas 
(review of diagnostic procedures) 

O Motion pictures on radiology 

O Squibb Radiology Education Program 
(slide/tape presentations) 


SQUIBB 






The leader 
in radiologic 
diagnostics \ 


O Selected Radiologic Emergencies 
(wall chart) 

O The Challenge...Radiography, Nuclear 
Medicine, Radiotherapy 
(brochure on career opportunities 
in technology) 


[3 Patient dose/instruction envelopes for 
cholecystography (English and Spanish) 
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Fleet BariumEnemaPrepkKits 
Make us your 
ce for fewer retakes. 





first choi 
The greatest defect in colon examinations is in 
the preparation of the colon. ' 

Fleet* Barium Enema Prep Kits systematize 
and improve colon prepping because they con- 
ferm to the recommended method which pro- 
v des a combination of diet, hydration and 
proven laxation which stimulates the large and 
small intestines.? The result? Cleaner colons, 
cearer x-rays and fewer retakes. 

All Fleet Prep Kits offer three laxat ve 
sieps: 112 oz. of Fleet" Phospho; Soda 
followed by four Fleet* Bisacodyl tablets, 
pius a final cleansing 
siep. Prep Kit 1 





offers Heet® Bisacodyl suppository. Prep Kit 2 
offers a large-volume disposable Fleet* Bagen- 
ema. And Prep Kit 3 offers our new Fleet* Bisa- 
cocyl enema. And all three Prep Kits have easy- 
to-follow instructions with a choice of flexible 
time-tables to fit your schedule. 
With Fleet Barium Enema Prep Kits, you'll be 

sure of convenient, depend- 

__ able, effective colon prep- 
















Fleet Barium Enema Prep Kits 


for cieaner colons, clearer x-rays and fewer retakes. 


pleat C.B. Fleet Co., Inc. 


Lynchburg, Va. 24505 


'Dr. F.E. Miller, Ad Hoc Committee on Detection 

of Cancer of the Colon, Detection of Colon Lesions, 
Amercan College of Radiology, (Chicago, Ill., 1973) p. 76 
?Dr. WR. Evler, Ibid. pp. 203, 204. 








Cook County 
Graduate School of Medicine 


announces 


CURRENT MANAGEMENT 
TECHNIQUES IN 
RADIOLOGY 


For Radiologists, 
Hospital Administrators 
and 
Radiology Department Managers. 





August 17-18, 1979 


Write or call for information and registration. 


707 South Wood Street 
Chicago, Illinois 60612 


Registrar 
(312) 733-2800 | 
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UNIVERSITY OF MINNESOTA 


announces 


42nd Annual Course 


CHESI RADIOLOGY 


September 10-14, 1979 


A five-day comprehensive review 
for practicing radiologists 
emphasizing 


Fundamentals of Intrathoracic Anatomy 
& Disease States Utilizing Conventional 
Radiographs & CT Imaging 


For further information contact: 


Continuing Medical Education 
c/o Chest Radiology Course 
Box 293 Mayo Memorial Building 
University of Minnesota 
Minneapolis, Minnesota 55455 
Telephone (612) 373-8012 


“Equal Educational Opportunity” 
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Announcing a new series ... 


MULTIPLE IMAGING 
PROCEDURES 


JEROME H. SHAPIRO, M.D. and 
LEONARD M. FREEMAN, M.D.. Editors 


Volume 1, PULMONARY SYSTEM 


Edited by STANLEY S. SIEGELMAN, M.D., 
FREDERICK P. STITIK, M.D., and 

WARREN R. SUMMER. M.D. 

CONTENTS: Chest Technique: Contrast Studies of 
the Airways; The Role of Radionuclide Studies in 
the Diagnosis of Pulmonary Disease: Pulmonary 
Arteriography: Computed Tomography; Cytopath- 
ology in the Diagnosis of Pulmonary Disease; Per- 
cutaneous Lung Biopsy: Mediastinoscopy: Efficacy 
of Various Techniques for Diagnosing Pulmonary 
Emboli: Diffuse Lung Disease: Pulmonary Disease 
in the Immunocompromised Host. 


1979, about 416 pp., 181 illus., about $32.50 
ISBN : 0-8089-1143-0 


Volume2, CENTRAL NERVOUS SYSTEM 
Edited by SAMUEL M. WOLPERT, M.D. 
CONTENTS: Subarachnoid Hemorrhage: Cerebro- 
vascular Disease in the Adult: Cerebral Tumors: 
Intrasellar and Perisellar Lesions: Cerebellopon- 
tine Angle Masses: Cerebral Trauma: The Radiolog- 
ical Investigation of Dementia and Cerebral Atro- 
phy: Degenerative Spinal Disorders: Congenital 
Spinal Disorders. 

1979, about 208 pp., $18.50 ISBN: 0-8089-1155-4 


FUNDAMENTALS OF 
ABDOMINAL 
SONOGRAPHY 


A Teaching Approach 
By HOWARD W. RAYMOND, M.D. 


The book provides a guide to the utilization of 
sonographic procedures in the overall diagnostic 
workup. together with an approach to the interpre- 
tation of the various types of abdominal sonograms. 
A teaching format is employed in which the reader 
is advised to examine each case as it is presented 
and to make conclusions before proceeding to the 
discussion of the case which follows on the next 
page. An attempt is made to review and then build 
on the readers knowledge. Whenever possible, ab- 
normal sonograms are compared with both similar 
abnormal scans and normal studies. Separate chap- 
ters are devoted to: Basic Abdominal Sonogram: 
Gallstones: The Dilated Gallbladder; The Pan- 
creas; The Liver: Renal Sonography: Abdominal 
Aortic Aneurysms and Miscellaneous Abdominal 
Conditions. 

1979, about 196 pp., 301 illus., about $17.50 

ISBN : 0-8089-1144-9 


Send payment with order and save postage and handling 
charge. Prices are subject to change without notice. 


GRUNE & STRATTON 


A Subsidiary ol Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NWI 7DX 









Lower-cost, 
Higher-resolution, 
Neurological CT scanners: 
$119,500 from Omnimedical. 












THE MODEL 4001 





WITH THESE FEATURES FOUND 
ONLY ON MUCH MORE 
EXPENSIVE SYSTEMS... 

[ ] Tilting gantry, - 109 —15? 

[ ] Auto-indexing patient table 

LJ) Auto power-up of X-Ray source Fidi Quali imádod 
O Elapse time indicator for contrast injection operator simplicity... 
intearated servicing aids... 

THE OMNIMEDICAL 4001 HEAD SCANNER 


IS THE COST- EFFECTIVE ANSWER 
|] Laser for patient alignment TO YOUR CT NEEDS. 


O Dual Floppy discs 


C] Cursor for mean CT numbers and standard 
deviation 


Omnimedical 16312 GARFIELD AVE., PARAMOUNT. CA 90723 
C] Send me more information C] Current need 


g Digital display AKUMA ond Be O Have a sales representative contact me J Future reed 
position in M.M. 


C] Patient intercom 


Name 


L] Compact installation in 216 sq. ft 
|] Optional dual slice 
C Variable height patient table 


[nstitution 
Ad d ress 


ik City. State, Zip — 
L] Simultaneous scan and view 


Telephone ( 





C] Minified image directory 


Omnimedical 


16312 GARFIELD AVE.. PARAMOUNT, CALIFORNIA 90723 
213-633-6660 


clear clean colon 


XPrep Liquid 


(standardized extract of senna fruit) 


versatile bowel evacuant for diagnostic procedures 
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Versatile in indications Versatile in administration 
May be used prior to: May be used: 


G.I. radiography | Alone, in a single dose | 
Urologic radiography Alone, in divided doses, particularly in elderly or 
debilitated patients 
Colonoscopy - - : - : 
à : With adjunctive use of citrate of magnesia, laxative 
Sigmoidoscopy suppositories and enemas, as required 
Other diagnostic bowel procedures 


As part of other regimens, such as hydration 


X-PREP Liquid is formulated specifically for effective bowel evacuation prior to diagnostic procedures. 

It induces peristalsis through virtually colon-specific action. X-PREP Liquid has been found effective in 
cleansing the colon for diagnostic evaluation in 9596 of 749 patients prepared for barium enemas, intrave- 
nous pyelography, or colonoscopy.* Its pleasant taste meets with high patient acceptance, and its ease 

of administration is appreciated by the patient and nursing staff. 


Supplied: X-PREP Liquid (standardized extract of senna fruit) in 217 fl. oz. bottles (alcohol 7% by volume). X-PREP Powder (standardized 

senna concentrate) in 34 oz. containers. Now Available: X-PREP™ Bowel Evacuant Kit. Each kit contains: two SENOKOT® S Tablets (standardized 
senna concentrate and dioctyl sodium sulfosuccinate), one bottle of X-PREP® Liquid 217 fl. oz., and one RECTOLAX™ Suppository (bisacodyl 

10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, and the correct time sequence of administering the above laxatives. 

* Bibliography available upon request 













Colonoscope, courtesy of Olympus Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 
* Copyright 1978, Gray Pharmaceutical Co. Norwalk, CT 06856 
A9047 194578 


Primary and Metastatic Scirrhous Carcinoma of the Rectum 


EMIL J. BALTHAZAR,' HOWARD D. ROSENBERG.' AND MARIANNA MOURADIAN DAVIDIAN? 


Eight cases of scirrhous carcinoma of the rectum are de- 
scribed. Five patients had primary lesions and three had 
metastases from stomach and breast. Radiographic features 
were severe rectal narrowing, rigidity, and smooth contours 
or, more commonly, moderate narrowing, distorted nodular 
folds, and an irregular serrated contour mimicking inflamma- 
tory disease. Difficulties in the radiologic and histologic diag- 
nosis and a short review of pertinent literature are reported. 


Scirrhous carcinoma and linitis plastica are terms used 
to describe a type of gastrointestinal malignancy char- 
acterized by a diffusely infiltrating and usually muco- 
genic anaplastic carcinoma. It is commonly seen in the 
stomach, and involvement of the colon, although well 
documented [1-7]. is distinctly unusual. The colonic 
lesions in the radiologic literature are either primary 
malignancies [8-10] or, in the majority, metastasis from 
other organs, such as stomach or breast [11-14]. The 
few published illustrations, mostly of sigmoid lesions, 
give no particular attention to the involvement of the 
rectum. 

This report was triggered by the difficulties we encoun- 
tered in establishing a correct preoperative diagnosis in 
cases of scirrhous carcinoma of the rectum. We report 
eight new proven cases of rectal involvement, describe 
radiographic patterns and pitfalls in the radiologic and 
histologic diagnosis, and briefly review the pertinent 
literature. 


Subjects and Methods 


Eight consecutive cases of diffusely infiltrating adenocarci- 
noma of the rectum detected at the Westchester County Medical 
Cen er during an 8 year period were studied. Ther» were four 
men and four women, with average age of 61 years. Medical 
charts were reviewed and particular attention was giver to the 
clinical presentation, endoscopic findings, patholocic features, 
and radiographic appearance. Table 1 provides a summary of 
the clinical and radiographic features. All cases were histologi- 
cally proven by rectal biopsies, and in two cases specimens 
were available for pathologic examination. 

Five cases were classified as primary tumors, and three as 
hematogenous metastases. The designation of pnmary tumor 
was made mainly by exclusion, on the basis of a negative 
clinical. radiologic, and/or surgical demonstration of primary 
tumors elsewhere. In the cases of metastatic involv2ment. 
subsequent radiologic and clinical investigation documented 
the presence of coexisting typical scirrhous carcinoma of the 
storrach in two cases and carcinoma of the breast in another 
case. Comparison of biopsy material demonstratec simi ar his- 
tologic features in the primary and metastatic lesions. 


Findings 
Clin ca! Features 
Diarrhea, described as three to four soft to watery 
stocls a day, was considered the main complaint in four 


of the patients. Diarrhea was intermittent and associated 
with periods of constipation in two patients. Corstipa- 


TABLE 1 
Scirrhous Carcinoma of Rectum: Clinical and Radiographic Features 











Tumor Origin - Age 








Length of 











Clinical Radiographic 
Miei ce Features ii^ dea 
Primary 
P iakaddss Paus 3g dake 60, M Narrow stools, weight 8 Smooth contour, rigid, severe narrow ng 
loss 
Be 5 daeddioqgwperr a Ros 84, Constipation, diarrhea, 3 Serrated contour, thickened folz, mcderate 
rectal bleeding narrowing 
"GT TR PC ROMERO 48, F Terminal ileitis, diarrhea, 5 Irregular contour, nodularity, sl ght narrow- 
perianal fistulas ing 
E Iobdi ae p3dwrrbex us 64, M Rectal bleeding, diar- 7 Serrated contour, distorted folds, mcderate 
rhea, constipation narrowing 
ewe pao eee eaarn.t oe ¢ 34, F Diarrhea, dysuria, narrow 12 Mixed pattern 
stools 
Metastasis: 
c A E EA 65, F Distension, constipation, 9 Smooth, rigid, severe narrowing 
tenesmus 
VE EE TEE x94 F Dysphagia, abdominal 10 Irregular contour, nodular folds 
mass, weight loss 
BE E E EELEE TEETE 61,M Constipation, rectal 7 Serrated contour, thickened folds 


bleeding 




















* Breast metastasis. 
t Stomach metastasis 





Received July 9, 1978; accepted after revision January 8, 1979. 


'Department of Radiology, New York Medical College, Westchester County Medical Center, Valhalla, New York 10595. Address reprint -equests to E. 


J. Balthazar. 


*Department of Pathology. New York Medical College, Westchester County Medical Center, Valhalla, New York 10595. 
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Case 5. A, First rectal biopsy. Intact colonic mucosa with dense chronic inflammatory cell infiltration. (H and E x25.) B, Deep rectal biopsy. 


Mucin secreting 


Fig. 1.— 


Surgical specimen of rectosigmoid with intact 


200.) C 


"signet ring" cells in lymphatic channel within submucosa. (Mucicarmine x 


mucosa. Rectal wall markedly thickened. 


d muscularis of rectum. Mucosa is preserved. 


ters of malignant cells infiltrating submucosa an 


Fig. 2.— Case 6. A, Rectal biopsy. Columns and clus 
(H and E x25.) B, Breast biopsy. Narrow columns of tum 


Rectal biopsy. Columns and clusters 


x 100.) C, 


or cells infiltrating breast parenchyma. (H and E 


00.) 


of malignant cells similar to breast carcinoma. (H and E x1 
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Fig. 3.—Case 1. Scirrhous carcinoma of rectum with narrowing, rigidity, smocth ccntours, and effacement of the mucosal folds. Nz ulcerations or 


filling defects. Abrupt transition at proximal edge of lesion. 


Fig. 4. — Case 2. Moderate narrowing and thickened mucosal pattern with irregular ser-ated contour. At surgery, diffuse intramural infiltration from 
anal canal tosperitoneal reflexion with massive pelvic lymphadenopathy and involvement cf urinary bladder. Lesion considered unresectable. 
Fig. 5.— Case 5. Scirrhous carcinoma of rectum. Mixed radiographic pattern. Distorticn of mucosal folds (arrows) adjacent to seg ment cf smooth 


narrowing. Ovarian metastases and pelvic lymphadenopathy at surgery. 


Fig. 6.—Case 7. A, Narrowing of rectum and thickening of the mucosal folds with irrsgular contour (closed arrows). Tumor invasion of superior 
aspect of trarsverse colon from proven scirrhous carcinoma of stomach (open arrow). B, Close-up of rectum distended with barium. Di-fuse thickening 


of mucosal folds and several intramural nodules (arrows). 


Fig. 7.—Case 6. Metastatic scirrhous carcinoma of rectum from coexisting breast careinoma. Significant colonic obstruction seccr dary to severe 


narrowing ard rigidity of rectum. 


tion was the major complaint in one patient and change 
in the caliber of the stool was observed by three other 
patients. Rectal bleeding, consisting of small amounts of 
bright rec blood, was noticed by three patients only 
when defecating. Four of the patients were mildly ane- 
mic. 

No other significant laboratory abnormalities or physi- 
cal findings were documented. Although rectal digital 


examirat ons were generally reported as abnormal, they 
were enti-ely nonspecific. 

One patient (case 3) had diarrhea associated with 
perianal -istulas, findings which were attributed to her 
long history of documented terminal ilei-ts. Another 
patient (case 7) experienced significant weight loss and 
dysphagia without lower intestinal symptomatology. The 
subsequent investigation documented the aswmptomatic 
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rectal lesion and a scirrhous carcinoma of the stomach 
infiltrating the gastroesophageal junction. 


Endoscopy 


Rectosigmoidoscopies were performed in seven of the 
patients. In the eighth (case 6), the examination was 
attempted but could not be carried out because of the 
severity of the rectal narrowing. All patients showed 
narrowing and limited distensibility without intraluminal 
masses or localized large ulcerations. The visualized 
mucosa was described as pale, indurated, or nodular, 
and superficial mucosal erosions were observed in those 
patients with a history of rectal bleeding. There was no 
gross rectal bleeding documented at examination. En- 
doscopic findings were considered nonspecific, but the 
possibility of a malignant lesion was entertained in four 
of the patients in the differential diagnosis. 


Pathology 


Examination of biopsy material and available surgical 
specimens demonstrated several characteristic features 
that correlated well with the unusual clinical, endo- 
Scopic, and radiographic features of these patients. The 
rectal mucosa was maintained and generally intact, 
showing dense, chronic, and nonspecific inflammatory 
cell infiltration (fig. 1A). Initial rectal biopsies in three 
cases were nonspecific proctitis with subsequent deeper 
biopsies required to establish diagnosis. In one patient 
(case 5), two separate rectal biopsies were considered 
benign and proper diagnosis delayed until an open full 
thickness biopsy was obtained (fig. 1B). 

The surgical specimens also demonstrated gross in- 
duration and circumferential thickening of the rectal 
wall. The rectal wall was about 2 cm thick and on gross 
inspection was covered by a smooth and apparently 
intact mucosa (fig. 1C). Histologically, the increased 
thickness was the result of fibrotic reaction, but mainly 
of a diffuse submucosal and intramuscular infiltration by 
malignant tumor cells. The type of cellular morphology 
varied slightly, with two cases considered well differen- 
tiated mucin-producing adenocarcinomas and the other 
six poorly differentiated or undifferentiated. Signet ring 
cells and mucin lakes were observed throughout the 
entire thickness of the rectal wall (fig. 1B). 

Differentiation from metastatic scirrhous carcinoma 
was difficult since the metastatic lesions showed similar 
pathologic features. The mucosal layer was intact with 
columns and clusters of malignant cells infiltrating the 
submucosa and muscularis propria (fig. 2A). Compari- 
son of the biopsy material from the primary lesion dem- 
onstrated histologic features similar to figures 2B and 
2C. 


Radiography 


The radiographic feature common to all cases was the 
narrowing of the rectal ampulla, the length of involve- 
ment varying from 5 to 12 cm with no overhanging 
edges, intraluminal defects, or ulcerations. Two lesions 
demonstrated exquisitely smooth symmetrical contours, 
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effacement of the mucosal folds, and marked rigidity 
(fig. 3). Five of the cases had a coarse, distorted, and 
somewhat nodular mucosal pattern with irregular, ser- 
rated contours and limited distensibility (fig. 4). The 
remaining case exhibited a mixed pattern with a segment 
of smooth narrowing adjacent to an area of marked 
distortion of the mucosal folds (fig. 5). In one case, large 
nodular defects were demonstrated with full distention 
of the constricted rectum. 

The degree of rectal narrowing varied. The irregular, 
serrated contour was associated with only moderate 
narrowing and some distensibility (figs. 4 and 6), 
whereas the perfectly smooth contour was associated 
with marked rigidity and severe narrowing (figs. 3 and 
7). All the colons had solitary rectal lesions except one 
(case 7), which showed a secondary malignant involve- 
ment of the superior aspect of the transverse colon (fig. 
6). 

Upper gastrointestinal examination in this case docu- 
mented a typical scirrhous carcinoma of the stomach 
with spread, via gastrocolic ligament, to the colon. The 
only significant colonic obstruction was documented in 
the case of scirrhous carcinoma metastasizing from 
breast, with severe narrowing associated with marked 
rigidity (fig. 7). Radiographic diagnosis was correct only 
in the cases of smooth narrowing and marked rigidity 
and was erroneous in the lesions showing some disten- 
sibility, coarse folds, and serrated contours. These were 
considered inflammatory. 


Discussion 


Although specific microscopic features have been de- 
scribed, the terms linitis plastica and scirrhous carci- 
noma of the colon, as used today, designate a gross 
anatomic and radiologic configuration rather than a 
characteristic histologic pattern [1, 4]. The rapidly 
spreading malignant infiltration usually spares the super- 
ficial mucosal layers, invading the submucosa and often 
the muscularis propria and serosa. The colonic segment 
involved is thus converted into a narrow tube where the 
symmetry of involvement, tapered margins, lack of lu- 
minal defects or ulcerations, and a relatively preserved 
mucosal surface obscure the neoplasticity. Cellular infil- 
tration and the desmoplastic reaction are responsible for 
the thickening and rigidity of the wall of the colon. 
However, these features vary greatly from case to case, 
explaining the different radiographic configurations. 

The first four cases of primary linitis plastica of the 
colon were reported in 1951 [1]. Since then, only about 
20 documented cases have been described [6, 7, 10]; 
most involved the left side of the colon. In one of the 
largest surgical series of carcinoma of the colon [2], the 
incidence of scirrhous lesions was less than one in 
1,000, further documenting its rarity. 

secondary linitis plastica of the colon has been re- 
ported to be 5-10 times more common than the primary 
variety [9, 10]. It occurs as a consequence of local spread 
or, more often, as hematogenous metastasis from pri- 
mary lesions, particularly in the stomach [8, 10], breast 
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[12, 14], gallbladder [10], and prostate [13, 15]. For this 
reason, discovery of a scirrhous carcinoma of the colon 
should trigger a prompt and thorough search for a 
primary lesion elsewhere. 

About 20956-3096 of cases of scirrhous carcinoma of 
the colon are found associated with ulcerative colitis [2, 
9]. Although this association is well documented, only a 
minority of the malignant lesions discovered in these 
patients are scirrhous or are located in the rectum [16]. 

The prognosis has been generally very poor with mean 
survival after diagnosis established at only 4 months 
[10]. Perineural, vascular, and lymphatic permeation, as 
well as massive lymph node involvement and ovarian 
metastasis, are common findings. These invasive char- 
acteristics contrast to the benign looking radiographic 
appearance and often result in an unresectable lesion 
(fig. 2). 

The literature contains only a few radiographic illustra- 
tions of scirrhous carcinoma of the rectum, which par- 
tially accounts for the diagnostic difficulties in the past 
and in our series. The more common specific and non- 
specific inflammatory rectal lesions with similar radio- 
graphic features add to the radiographic error. In addi- 
tion, endoscopic examination and rectal biopsies are 
often misleading, contributing to misinterpretations and 
delays in the diagnosis. 

Therefore, several features should be emphasized re- 
garding scirrhous carcinoma of the rectum: (1) the diag- 
nosis should be considered not only in the cases with 
marked narrowing, rigidity, and smooth contours, but 
also in those exhibiting thickened, coarse, nodular folds, 
irregular serrated contours, moderate narrowing, and 
residual distensibility; (2) a benign histologic diagnosis 
should be regarded as only tentative, particularly if only 
superficial tissue is available for interpretation; and (3) 
there are no significant radiographic or histologic differ- 
ences between primary and secondary scirrhous carci- 
noma of the rectum. Since rectal metastasis may occur 
as a solitary colonic lesion, primary tumor elsewhere 
must also be considered. 

The differential diagnosis among scirrhous carcinoma 
of the rectum and a variety of specific and nonspecific 
inflammatory lesions may be very difficult. Marked nar- 
rowing with rigidity and effacement of the mucosal folds 
or nodularity suggests malignancy. Significant distensi- 
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bility, spasticity, and sinus or fistulous tracts suggest 
inflammatory disease. With a high degree of suspicion 
and deep rectal biopsies, the correct diagnosis can be 
mede expeditiously. 
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Radiology of the Continent lleostomy 


DAVID H. STEPHENS,’ BARRY E. MANTELL,' AND KEITH A. KELLY? 


Construction of a continent ileostomy for selected patients 
who require total proctocolectomy is gaining wider use. The 
operation, introduced a decade ago, creates an internal ileal 
reservoir and, when successful, provides the patient with an 
ileostomy that remains completely continent between volun- 
tary evacuations. Malfunction of the continent ileostomy usu- 
ally results from a radiologically demonstrable architectural 
derangement of the ileal reservoir. This report, based on the 
findings of contrast examinations of ileal reservoirs in 86 
patients, describes the method of examination and the radio- 
logic anatomy of the continent ileostomy and its common late 
complications. 


As construction of a continent ileostomy for patients 
who require total proctocolectomy becomes more wide- 
spread, radiologists will need to become familiar with 
the procecure and its complications. Developed by Kock 
[1. 2] in the late 1960s and early 1970s, the operation 
provides the patient with an internal reservoir, or pouch, 
that collects and stores ileal continent. The successfully 
functioning ileal reservoir remains completely continent 
of feces and gas between voluntary evacuations, which 
the patien! accomplishes by inserting a catheter through 
the stoma. With the continent ileostomy, there is no 
need for the patient to wear a collecting applicance, and 
such problems as peristomal skin irritation and odor are 
avoided. 

Althougn recent results with the continent ileostomy 
have been encouraging, a minority of patients has expe- 
rienced cemplications [3-5]. Many of the complications, 
such as intestinal obstruction from adhesions and devel- 
opment of abdominal infections, are no different from 
those that may accompany other major abdominal oper- 
ations. In our experience, malfunctions of the ileostomy 
that develop after the immediate postoperative period, 
incontinence, difficulty with intubation, or excessive 
output, are much more frequent. In investigating these 
delayed complications, we usually examined the ileal 
reservoir radiologically, since the common causes of 
malfunction are radiographically demonstrable and are 
usually surgically or medically correctable. 

Despite the contributions of radiologic examination in 
assessing the continent ileostomy and its complications, 
it has received little attention in radiologic literature. To 
the recent report on the subject by Montagne et al. [6], 
we add further observations and emphasize the radio- 
logic appearance of the architectural derangements of 
the ileostomy that are commonly responsible for its 
malfunction. 


Subjects and Methods 


During the first 7 years of the performance of continent 
ileostomies at the Mayo Clinic. 280 patients underwent the 


Received October 30, 1978; accepted after revision January 25, 1979. 


operation. Over 80% of the patients had ulcerative colitis, and 
the rest had some form of colonic polyposis or Crohn's colitis 
(the operation was abandoned in cases of CroFn's disease 
because of the high incidence of recurrent enter tis). Subse- 
quent radiologic contrast examinations of the ileal -eservoirs in 
86 patients were usually performed to determine the cause of 
incentinence or difficulty with intubation. Of the patients who 
were examined, 63 underwent reoperation, which provided 
operative correlation with the radiologic findings. 


Method of Examination 


Although the ileal reservoirs can be examined with 
orally administered contrast material, a fluorosccpically 
controlied contrast ileal enema usually provices e better 
and more efficient examination. To reduce tre inflow of 
ileal content, it is desirable for the patient to fast for 
several hours before examination. The contrast material 
can be administered through the patient’s own drainage 
tube or other suitable nonballoon catheter. It is conve- 
nient to have the patient leave his catheter in place after 
draining the pouch immediately before the examination. 
The pouch is further evacuated by aspiration before 
contrast material is instilled. In cases of difficult intuba- 
tion, it is sometimes helpful to manipulate tne catheter 
gently under fluoroscopic control after opzcifying the 
channel with a small amount of contrast material. 

Either single or double contrast technique may be 
used. Double contrast examinations have the advantage 
of displaying internal architecture of the ressrvoir with- 
out the need for compression. For double contrast stud- 
ies, a barium preparation designed for double contrast 
colon examination is used. After the pouch is fillad with 
barium, the patient is rotated to ensure coatinc of the 
entire internal wall of the pouch. Air is instilled after 





lleal reservoir 


Fig. 1. — Continent ileostomy. 


' Department of Diagnostic Radiology. Mayo Clinic and Mayo Foundation, Rochester, Minnesota 55901. Address reprint requests tc 2. H. Stephens. 
* Department of Surgery, Mayo Clinic and Mayo Foundation, Rochester. Minnesota 55901. 
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excess barium has been aspirated from the pouch. Spot Normal Continent lleostomy 
radiographs, including profile projections of the nipple 
valve at the reservoir outlet (described below), are ob- 
tained. At least some of the films are made with the 
catheter in the pouch to demonstrate the position and 
orientation of the outflow conduit and its internal orifice. 
The barium and air are instilled gently under fluoro- 
Scopic observation. 


There are descriptions and illustrations of the surgical 
procedure for creation of the continent ileostomy in 
several recent publications [3, 4, 6, 7]. As currently 
constructed, the continent ileostomy has three compo- 
nents: (1) the ileal reservoir, (2) a valve to prevent 
leakage of ileal content, and (3) an efferent limb leading 
from the valve to the stoma (fig. 1). All three components 
are constructed from the terminal 40-45 cm of ileum. 
The reservoir is fashioned from the proximal 30 cm of 
this segment, which is looped upon itself, opened longi- 
tudinally, and folded over. The terminal 10-15 cm of 
ileum serves as a conduit to the skin. The valve is devised 
by reverse intussusception of the oral end of the outflow 
conduit to create a nipple that protrudes usually 4-6 cm 
into the pouch. The pouch capacity increases from 100 
ml or less immediately after construction to 500-1 ,.000 
ml by the third to sixth postoperative month. A patient 
who has a satisfactorily functioning continent ileostomy 





Fig. 2.—Double contrast radiograph in left lateral decubitus position Fig. 4. — Complications involving nipple valve. A, partial reduc- 
of normal continent ileostomy. Nipple valve (arrows) protrudes into tion of nipple valve. Mesenteric wall (arrow) is reduced. B. 
lumen of pouch. Complete reduction of nipple valve. C, Internal fistula (arrow) 


through base of nipple. 


| 


~ 
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Fig. 3.— Normal configuration of nipple valve. A, Single contrast; B, double contrast. Nipple valve (arrows), about 6 cm long, symmetric except for 
Slightly thicker mesenteric (upper) wall. Although ileostomy had been mildly incontinent, reoperation was avoided because of normal appearance of 
valve, and complete continence was subsequently acquired spontaneously. 
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Fig. 5.—Asymmetric partial reduction of nipple valve. Different de- 
grees of reduction of mesenteric wall (see fig. 4A). Upper side of valve 
diminished (more in B than A), and nipple (arrows) has lest symmetry. 
Presence of catheter helps locate position of channel and internal orifice 
of nipple. 


eventually needs to empty the reservoir only two to four 
times daily. 

Radiograohically, the distended ileal pouch is more or 
less spherical to oval and has an intact ilea! mucosal 
pattern (fic. 2). The nipple valve, when prejected in 
profile, protrudes into the pouch perpendicular to the 
adjacent wall of the reservoir at base of the nipple (fig. 
3). The mesenteric (superior) wall of the nipple is usually 
slightly thicker than the opposite wall, but the nipple is 
otherwise symmetrical. Reflux of contrast material into 
the afferent (inflow) limb of ileum may or may rot occur. 


Malfunctioning Continent lleostomy 
Reduction af the nipple valve 


In our experience, the most common prob'ems that 
occur in patients with ileal pouches after the immediate 
postoperative period are caused by reduction of the 
nipple valve. This complication results in loss of conti- 
nence and difficulty with intubation. The degree of re- 
duction varies from partial sliding (fig. 4A) to complete 
extrusion of the nipple (fig. 4B). Reduction of the valve 
has been attributed to two mechanisms: (1) peristaltic 
activity with:n the nipple (the valve is created by reverse 
intussusception) [5] and (2) inability to anchor the valve 
firmly in the area where mesenteric fat and vessels are 
wedged between the intestinal walls of the nipple [3]. 
Surgical measures designed to prevent this complication 
include abrasion and cauterization of the serosal cover- 
ing of the segment to be used as nipple valve [4, 5] and 
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Fg. 6.—Symmetric reduction of nipple valve. Valve abnormally shal- 
low about 2 cm) and blunted. 


stripping of associated mesenteric peritoneim and fat 
[3]. 

Reduction of the nipple valve is readily demonstrated 
radiographically. Asymmetric partial reduction, which 
almost invariably involves the mesenteric ascect of the 
valve, causes shortening or disappearance of the mes- 
enteric wall of the nipple (fig. 5). Symmetric partial 
reduction, in which the nipple is generally shortened but 
maintains its symmetry, occurs less commonly (fig. 6). In 
cases of total extrusion, the nipple completely disap- 
pears and the ileal conduit becomes elongated and 
tortuous (fig. 7). 


Fistula 


A less frequent cause of incontinence thar reduction 
of the nipple valve is development of a fistula between 
the umen of the pouch and the lumen of the conduit at 
the dase cf the valve (figs. 4C and 8). In this situation. 
inccntinence occurs because the valve is o5ypassed. 
When a fistula is suspected, use of a water-soluble 
contrast agent may be preferable to a barium prepara- 
tion. 


Inflammation 


Arother radiologically demonstrable complication that 
affects the continent ileostomy is nonspecific ilaitis. This 
concition, which develops in some patients whose ulcer- 
ative cclitis prompted colectomy, causes abdominal dis- 
com'ort and diarrhea. The inflammatory chances may be 
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Fig. 7.-Complete reduction of nipple valve (see fig. 4B). Nipple 
completely extruded and conduit markedly elongated. Tortuosity of 
conduit prevents catheterization of pouch. 





Fig. 8.—Internal fistula (arrow) (see fig. 4C) between lumen 
of pouch and outlet channel at base of nipple valve. 


confined to the reservoir or may also involve the adjacent 
ileum for a variable distance proximal to the pouch. 
Usually the inflammation subsides with appropriate anti- 
biotic therapy [3]. Radiologic examination in cases of 
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Fig. 9. —Nonspecific ileitis. Inflammatory changes, including superfi- 
cial mucosal ulceration, involve entire pouch and adjacent segment of 
ileum. Inflammation appeared 2 years after colectomy of ulcerative 
colitis. 


nonspecific ileitis shows thickened mucosal folds [6] 
and, in severe cases, ulceration (fig. 9). 

The continent ileostomy is no longer recommended 
for patients with Crohn's colitis because of the likelihood 
of recurrent Crohn's disease in the small intestine [3, 4]. 
However, some patients with Crohn's disease did receive 
ileal reservoirs during the early years of the procedure, 
and the radiologist should be aware of the nature of the 
preexisting colonic disorder when evaluating the signifi- 
cance of inflammatory changes in the pouch or small 
intestine. 


Discussion 


A properly conducted radiologic examination is an 
accurate and easily accomplished means to depict the 
anatomy of the ileal reservoir and to determine the 
nature of its late complications. The indications for 
radiologic examination depend on the type of informa- 
tion desired. It seems reasonable that in most cases, a 
visual evaluation (either radiologic or endoscopic) of the 
pouch and valve should be made before subjecting the 
patient to surgical revision. As a result of the radio- 
graphic demonstration of a normally constructed pouch 
and nipple valve, reoperation has been avoided in some 
of our patients who eventually developed satisfactorily 
functioning continent ileostomies without further inter- 
vention (fig. 3). 

Because creation of the continent ileostomy is a recent 
innovation, methods of construction are still being mod- 
ified. For example, in some of the initial operations, a 
nipple valve was not created, and some of the earlier 
valves that were constructed were made shorter than the 
4-6 cm nipples currently devised. Correct interpretation 
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Neonatal Gastric Volvulus 


JOHN B. CAMPBELL' 


Three infants with acute gastric volvulus occurring during 
the first week of life are presented, bringing the ‘otal number 
of cases reported in the neonatal period to nine. Abdominal 
radiographs and contrast studies of the upper gastrointestinal 
tract were nearly identical in all three infants and showed a 
characteristic pattern that allowed unequivocal preoperative 
diagnosis. It is essential that the radiologist recognize the 
radiographic features of acute gastric volvulus, since prompt 
operative intervention is mandatory to prevent lete complica- 
tions, which include gastric perforation and death. 


Acute volvulus of the stomach is an unusua! but impor- 
tant cause of high intestinal obstruction. The vast major- 
ity of reported cases have been encountered in adults. In 
the pediatric age group, 51 cases have been described; 
however, tt is rare to recognize this entity in the newborn 
period. This report describes the clinical and radio- 
graphic features of acute gastric volvulus observed in 
three neonates treated at Children's Hospital in Denver 
during a 3*/» year period. 


Case Reports 
Case 1 


A 4-day-eld infant was admitted with a history of poor feeding 
and intermittent mild vomiting. On physical examination, the 
abdomen was scaphoid and bowel sounds were absent. Supine 
radiography of the abdomen (fig. 1A) revealed a moderately 
large even'ration of the left hemidiaphragm, immediately be- 
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neath which the stomach was distended with air. The rest of the 
abdomen was gasless except for a small amount of air in the 
rectosigmoid. Upper gastrointestinal series demonstrated vol- 
vulus of the stomach with complete obstruction »f the distal 
antsum (fig. 1B). 

At surgery, reduction of the gastric volvulus was accom- 
plished without difficulty. Initially, the stomacn appeared 
slightly discolored and grayish, suggesting that some degree of 
vascular compromise had occurred. This promptly cleared as 
the stomach was brought down and rotated into its normal 
anatomic position. No deficiencies in the gastric ligaments were 
noted. The eventration of the left hemidiaphragm was plicated 
and a feeding gastrostomy was performed. The postoperative 
course was uneventful. 


Case 2 


A 5-day-old boy was admitted with 3 days of inability to feed, 
persistent vomiting, and progressive mild abdominal distention. 
An upper gastrointestinal series performed elsewhere with a 
Small amount of barium was reported as show ng irtestinal 
obstruction. On admission, physical examination confirmed 
upper abdominal distention. Bowel sounds were markedly de- 
creased. A supine radiograph of the chest and abdomen showed 
eventration of the left hemidiaphragm and a disterded stomach 
with no other gas in the alimentary tract (fig. 2A). Gastric 
volvulus accompanied by complete outlet obst-uction was 
found on upper gastrointestinal series (fig. 2B). 

Shortly after admission, volvulus of the stomach was reduced 
without difficulty. No impairment of gastric circulation was 
identified, and gastric ligaments appeared intact. The diaphrag- 
matic eventration was treated with surgical plication. An ante- 


Fig. 1.—Case 1. A, Evertration of 
left hemidiaphragm with sh ft of me- 
diastinum to right. Distendec stomach 
beneath eventration with no air dis- 
tally except in rectos gmoic. B, Car- 
dioesophageal juncticr in normal po- 
sition. Stomach has u^dergone volvu- 
lus and obstructed dista antrum 
forms "beak" (arrow) superiorly. (Re- 
printed from [7]) 
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Fig. 2.— Case 2. A, Eventration of 
left hemidiaphragm. Barium in mildly 
distended stomach from barium swal- 
low performed elsewhere. No gas in 
alimentary tract distal to stomach. B, 
Volvulus of stomach with obstructed 
distal antrum forming “beak” beneath 
hemidiaphragm. Cardioesophageal 
junction in normal position (arrow). 


Fig. 3.—Case 3. Gas-filled loops of 
bowel beneath eventration of left hem- 
idiaphragm. Mediastinal displacement 
toward right. B, Stomach has under- 
gone volvulus. Antropyloric region 
twisted and narrow, but barium has 
passed into duodenum. 





rior gastrostomy was performed. The patient did well after 
surgery. 


Case 3 


A 5-day-old girl was admitted because of continuous projec- 
tile, nonbilious vomiting from the first feedings at age 12 hr. At 
physical examination of the chest, heart sounds were best 
heard to the right of the midline. The abdomen was soft, 
nontender, and bowel sounds were normal. A radiographic 
study of the chest and abdomen (fig. 3A) demonstrated eleva- 
tion of the left hemidiaphragm and mediastinal displacement to 
the right. Gas-containing bowel loops and stomach were ob- 
served just beneath the elevated hemidiaphragm. Upper gas- 
trointestinal series showed that the cardioesophageal junction 
was in normal position and the stomach had undergone volvu- 
lus. The antropyloric area was narrowed and twisted but not 
completely obstructed (fig. 3B). 
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Shortly after admission, eventration of the diaphragm was 
repaired, the gastric volvulus was reduced, and a gastrostomy 
was performed. No ischemia of the stomach had occurred. 
Gastric fixation was anatomically normal. The patient did well 
postoperatively and has had no recurrence of symptoms. 


Discussion 


All three of these infants were found at surgery to have 
acute mesenteroaxial volvulus of the stomach. In this 
form of volvulus, the stomach rotates upon itself on an 
axis perpendicular to the long axis of the stomach. 
Obstruction usually develops in the antropyloric region, 
and occasionally obstruction of the cardioesophageal 
junction may occur. Over 275 cases of gastric volvulus 
have been reported in the medical literature. Including 
the three infants presented here, only nine cases of 
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acute gastric volvulus have been reported in the neonatal 
period [1-7]. Case 1 was previously included in a report 
from this institution on gastric volvulus in infancy and 
childhood [7]. The average age at diagnosis in this group 
of neonates was 7 days. Two-thirds of the cases were of 
the mesenteroaxial type of volvulus. Eight of the nine 
(88%) had some abnormality of the diaphragm, either 
diaphragmatic hernia or eventration. 

The narmal stomach is not likely to undergo volvulus 
because it is suspended relatively securely by the so- 
called gastric ligaments. These include the gastrohepatic 
ligament along the lesser curvature, the gastrocolic and 
gastrospienic ligaments along the greater curvature, and 
the gastrophrenic ligament along the posterior aspect of 
the fundus. In addition, the esophagus holds the stom- 
ach in place superiorly and the fixed duodenum tends to 
hold the stomach inferiorly. If the gastric ligaments are 
absent or unusually lax, abnormal mobility of the stom- 
ach may result. The high incidence of congenital dia- 
phragmatic abnormalities observed in the neonatal cases 
suggests that by allowing visceral rearrangement, dia- 
phragmaitic hernia and eventration create an anatomic 
situation that encourages gastric volvulus. An additional 
contributing factor may be that in some cases the ceph- 
alad disp.acement of the fetal stomach that occurs with 
diaphragmatic anomalies results in abnormal develop- 
ment of the gastric ligaments. 

The clinical features of acute gastric volvulus are 
nonspeci'ic but suggest a high obstruction of the gas- 
trointestinal tract. The infants are first seer with acute 
onset of vomiting that usually occurs shortly after feed- 
ings and becomes progressively more severe. Distention 
of the upper abdomen is often observed, although in 
some instances the abdomen appears scaphoid. Bowel 
sounds may be decreased or absent. If the cardioesopha- 
geal junction becomes obstructed, abdominal distention 
and retching occur but the patient is unable to expel the 
vomitus. 1f nasogastric intubation is then attempted, 
obstruction to the tubal passage is encountered in the 
distal escphagus. These latter signs are diagnostic of 
gastric vclvulus but were not seen in any of the nine 
neonatal cases. 

The radiographic features of acute gastric volvulus in 
the neonete are similar from one case to another. Plain 
radiograpns show a dilated stomach and a peculiar beak 
may be seen at the site of the distal gestric twist. 
Occasionally, erect films show a double fluid level, one 
in the body of the stomach and one in the aniral beak. In 
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cases of associated diaphragmatic eventration, elevation 
of the hemidiaphragm and displacement of the medias- 
tinal structures will be observed. If diaphragmatic hernia 
is present, the dilated, twisted stomach will be seen 
above the contour of the hemidiaphragm. 

Upper gastrointestinal series confirms the diagnosis of 
gastric volvulus. The cardioesophageal junction is in 
normal position and the stomach is seen t» be rotated 
into an inverted position. There is usually complete 
obstruction of the antropyloric region. If the obstruction 
is nct complete, the twisted, narrowed antropyloric canal 
is visualized as the contrast material passes distally into 
the duodenum and beyond. 

The complications of acute gastric volvulus include 
perforation, peritonitis, shock, and death ‘1, 8, 9]. The 
mortality rate in this condition was 65% during the first 
50 years of experience, but has dropped to 6.3% during 
the past 3 decades [1]. Eight of the nine neonatal cases 
survived. 

Treatment of acute gastric volvulus is immediate sur- 
gery as soon as adequate resuscitation has been carried 
out. After the volvulus is reduced, predisposing causes 
should be sought. Diaphragmatic eventration or hernia 
should be surgically corrected. If one or more of gastric 
ligaments are absent or deficient, some attempt at gas- 
tropexy may be indicated. Anterior gastrcstomy, uni- 
formly recommended in the neonatal cases, serves the 
dual function of maintaining decompression and provid- 
ing anterior gastric fixation. 
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Nonvisualized Gallbladder by Cholecystosonography 


WILLIAM P. HARBIN,' JOSEPH T. FERRUCCI, JR., JACK WITTENBERG, AND ROB H. KIRKPATR CK 


To further define the significance of gallbladder nonvisuali- 
zation by cholecystosonography, we studied follow-up data 
on 25 consecutive patients in whom the gallbladder could not 
be identified despite adequate fasting. In one patient, intra- 
venous cholangiography demonstrated a large gallbladder 
but no gallstones. In the 24 cases for which a pathoanatomic 
diagnosis was established, all but two had diseased gallblad- 
ders with obliteration of the lumen. This 88% accuracy for 
positive prediction confirms results of previous sonographic 
studies and matches the diagnostic significance of nonvisual- 
ization at oral cholecystography. We recommend oral chole- 
cystography for all ultrasonic nonvisualized gallbladders for 
greater diagnostic accuracy when surgery is contemplated. 


Numerous reports have established the accuracy of gray 
scale cholecystosonography in the diagnosis of gallblad- 
der disease. However, few studies have emphasized 
nonvisualization of the gallbladder by cholecystosonog- 
raphy as a sign of gallbladder disease. To further define 
the implication of gallbladder nonvisualization, we ret- 
rospectively reviewed the results of all cholecystosono- 
graphic examinations performed in our department over 
a 1'/2 year period. 


Materials and Methods 


Between January 1977 and June 1978, 361 patients under- 
went cholecystosonography at our institution. All ultrasonic 
examinations were performed on commercially available gray 
scale units (Rohé Rohnar, Searle PhoSonic). Routine longitudi- 
. nal and transverse sector scans were obtained of the patients’ 
upper abdomen in both the supine and left posterior oblique 
positions using a 2.25 or 3.5 mHz transducer. Receiver sensitiv- 
ity and transducer output were optimized for each patient. All 
patients had fasted for at least 8 hr and many in whom the 
gallbladder was not visualized returned for second and third 
ultrasonic examinations on subsequent days. This was not 
possible in all cases because several patients underwent surgi- 
cal exploration shortly after the first examination. A review of 
the results of 361 cholecystosonographic examinations revealed 
44 (12%) patients in whom the gallbladder lumen was not 
imaged. Excluded from this group were seven patients in whom 
dense echogenic foci with acoustical shadowing were evident 
despite nonvisualization. Since these echogenic foci frequently 
represent gallstones, they constitute a subset of ultrasonic 
gallbladder nonvisualization which may have a different predic- 
tive accuracy of gallbladder disease and will be the subject of a 
future report. The medical records, radiographic reports, and 
pathologic results of the 44 selected patients were analyzed. 


Results 


Of the 44 patients with gallbladder nonvisualization, 
22 came to surgical exploration and two to autopsy. Of 
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these 24 patients, 23 had diseased gallbladders; 20 had 
beth cholelithiasis and cholecystitis; one had mild 
chronic cholecystitis only; and two had carcinoma of the 
gellbiadder with tumor obliterating the gallbladder lu- 
men. in the 20 patients with both cholecystitis and 
cholelithiasis, the gallbladder lumen was 3ither com- 
pletely or nearly completely obliterated by a varying 
ccmbination of numerous stones plus fibrotic scarring 
of the gallbladder. In the single case where only mild 
chronic cholecystitis was found, the gallbladder lumen 
wes normal in size at surgery. One patient of this group 
of 24 was found to have a normal gallbladde- at autopsy 
by gross inspection and palpation only; no histologic 
sections of this gallbladder were obtained. 

Of the remaining 20 patients with gallbladder non- 
visualization; 14 had no additional medical, surgical, or 
radiologic evaluation; five underwent oral caolecystog- 
raphy within 2 months of their ultrasonic examination 
and all five had abnormal results. In one patient. intra- 
venous cholangiography demonstrated visua ization of a 
large gallbladder but no gallstones. 

When the documented presence or absence of the 
ga lbladder lumen was used as the sole criterion for 
diegnostic accuracy, there were three cases of diagnos- 
tic error in which nonvisualization occurred despite a 
demonstrable lumen (the normal appearing gallbladder 
by intravenous cholangiography, the normal 3allbladder 
by gross inspection at autopsy, and the cholezystectomy 
specimen with only mild chronic cholecyst tis). Using 
decision matrix analysis, our calculated accuracy for 
positive prediction is 88% (22/25) with a diagnostic error 
rate of 1296 (3/25). Of the 24 patients who came to either 
surgery or autopsy, 11 had also had an abrormal oral 
cholecystogram and all 11 had obliteration of the gall- 
bladder lumen. 


Discussion 


Seven previous studies provide data concerning gall- 
bladder nonvisualization by cholecystosonography [1- 
7]. but only two of these attempted to de:ermine the 
diagnostic accuracy of this finding in either a crospective 
or retrospective manner. In a prospective study, Leopold 
et al. [1] found six patients with gallbladder aonvisuali- 
zaton. all of whom proved to have gallstoaes (10096 
positive accuracy). Anderson and Harned [2 noted that 
10 of 13 cases with gallbladder nonvisualization were 
found to have cholelithiasis (77% positive accuracy). Our 
positive accuracy of 88% correlates with these previous 
reports and establishes that sonographic no visualiza- 
tior of the gallbladder denotes gallbladder disease with 
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the same likelihood as does cholecystographic nonvi- 
sualization [8, 9]. 

Our study and the others mentioned suffer from a 
selection bias in that surgical results constitute the great 
majority of proven cases and only patients with a strong 
clinical suspicion of gallbladder disease (and often an 
abnormal oral cholecystogram) undergo surgical explo- 
ration. Unfortunately, there is no feasible alternative for 
obtaining definitive follow-up in the evaluation of chole- 
cystosonography. In evaluating the accuracy of gallblad- 
der nonvisualization by cholecystosonography. we con- 
sidered surgical or autopsy evidence of actual lumen 
obliteration to be the only acceptable proof for a true 
positive case and not merely the demonstration of either 
cholelithiasis or cholecystitis. The previous reports on 
this subject failed to state whether their cases met this 
criterion. 

The possible causes for gallbladder nonvisualization 
by cholecystosonography include: (1) diseased gallblad- 
der with lumen obliteration; (2) physiologic contraction 
because the patient was not truly fasting or a longer fast 
was necessary; (3) obstruction of the biliary tree proximal 
to the cystic duct; (4) congenital absence of the gallblad- 
der; (5) small volume gallbladder or one with an unusual 
shape or location; and (6) technical error. We attempted 
to eliminate the possibility of a broken fast by question- 
ing all patients ourselves and by studying nonvisualized 
gallbladders a second and third time when clinically 
feasible. Obstruction of the biliary tree proximal to the 
cystic duct should be considered in any jaundiced pa- 
tient with ultrasonographic findings of dilated intrahe- 
patic bile ducts and a normal sized common duct. 
Congenital absence of the gallbladder is extremely rare. 

The mechanism accounting for gallbladder nonvisual- 
ization in our three cases of diagnostic error is obscure. 
Doust and Maklad [3], using bistable B-mode scanning, 
noted that small volume gallbladders or those with an 
unusual shape or location accounted for gallbladder 
nonvisualization. Our follow-up data indicated that this 
was not the explanation for nonvisualization in our three 
cases. Similarly, technical error is unlikely since 1 cm 
serial scans would not fail to delineate a right upper 


AJR:132, May 1979 


quadrant gallbladder 8 cm in length (two of these three 
gallbladders were at least 8 cm in length). It is possible 
that these three patients were not truly fasting despite 
their claims to the contrary. It is also possible that the 
gallbladder lumen was obscured by adjacent gas pockets 
in the colon or small bowel, even though it has been our 
policy to declare abdominal sonograms incomplete 
when extensive intestinal gas was repeatedly encoun- 
tered. 

In order to decrease the diagnostic error rate of at 
least 12% when the gallbladder is not visualized by 
cholecystosonography, we feel that oral cholecystogra- 
phy should be performed in all such cases if surgical 
therapy is being considered. In our series of proven 
cases (surgery or autopsy), the positive accuracy for 
cases with both an abnormal oral cholecystogram and 
nonvisualization by cholecystosonography was 100% 
(11/11). 
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Ultrasonography of Biliary Tract Dilatation Without Jaundice 


DAVID P. WEINSTEIN,' BAREARA J. WEINSTEIN,* AND GEORGE J. BRODMERKEL? 


The significance of intrahepatic biliary distersion in the 
nonjaundiced patient was studied. Biochemical profiles and 
endoscopic and surgical findings were evaluated. Biliary tract 
disease was proven in 11 of 12 patients, with nine of the 11 
having concurrent pancreatic disease. Ultrasound proved a 
more sensitive indicator of partial biliary obstructon than the 
serum bilirubin levels. The biliary tract of nonjaundiced pa- 
tients with ultrasonographic evidence of biliary distension 
should be evaluated by additional studies regardless of the 
biochemical profile. 


Ultrasound imaging permits noninvasive evaluation of 
the biliary tree. It has proved helpful in the differential 
diagnosis of jaundice since obstruction of the biliary tree 
can be reliably detected [1]. Recent reports have de- 
scribed the findings within the liver in obstructive jaun- 
dice. Simultaneous imaging of the portal vein branches 
and bile ducts is considered diagnostic of biliary tract 
dilatation. This appearance has been referred to as the 
"parallel channel" sign, "shotgun" sign, ard "double 
barrel" sign [2-4]. The "double barrel" sign without 
jaundice was noted in 12 of our patients. The signifi- 
cance of biliary distension on the sonogram in the 
nonjaundiced patient was investigated. 


Materials and Methods 


During a 6 month period, 12 patients without jaundice dem- 
onstrated biliary distension on ultrasonography. The four men 
and eight women were 30-82 years old. Ultrasound examina- 
tions were performed to evaluate one or more of tne following 
indications: epigastric pain, abdominal mass, elevated serum 
alkaline phosphatase, elevated serum y-glutamy! transpepti- 
dase, and elevated serum amylase. In addition to the biochemi- 
cal tests, the status of the gallbladder and pancreas was 
analyzed and available endoscopic and surgical findings were 
reviewed. Each test was not performed in every case. 

Ultrasound examinations were performed with commercially 
available analog scan converter gray scale equipment. A 13- 
mm-diam, medium focus, 3.5 MHz transducer was used. In 
addition to routine transverse and longitudinal scans, scans 
were obtained along the major axes of the pancreas and portal 
vein. Right subcostal oblique scans with cephalic tilting were 
also performed to evaluate the intrahepatic biliary tree. 


Results 


All 12 patients demonstrated intrahepatic biliary dis- 
tension according to the recently established criteria 
(fig. 1). Five patients had intrahepatic biliary distension 
confirmed by percutaneous transhepatic chclangiogra- 
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phy or endoscopic retrograde cholangiopancreatog- 
rapny. 

Eiochemical data are summarized in tabla 1. Eight 
pat ents had elevated serum alkaline phosphatase. Five 
patents, including patient 1, had serum y-glutamyl 
tramspeptidase determinations, and the results paralleled 
the serum alkaline phosphatase in each case. None of 
the 12 had elevated total or direct serum bilirubin levels. 
A morphine-secretin provocative test in patients 7 and 8 
was positive, with serial determinations showing rises in 
serum alkaline phosphatase, serum y-glutamyi transpep- 
tidese, serum amylase, and serum lipase [5]. Patient 1 
hac a completely normal biochemical profile. Percuta- 
necus transhepatic cholangiography revealed marked 
biliary distension (fig. 2). 

Table 1 summarizes the status of the gallb adder and 
parcreas. Four patients (cases 6-8 and 10) aad a pre- 
vious cholecystectomy. Six (cases 1-3, 5, 9, and 17) had 
gal bladder distension with echoing bile ceperdently 
("s udge’’) or stones [6]. The other two patients (cases 4 
anc 12) nad thickened gallbladder walls [7]. 

In nine patients the pancreas was abnorma. Five 
(cases 1-5) had pancreatic masses; three of these had 
carcinomas, one had a tuberculoma, and one had a 
pseudocyst. The latter patient (case 5) and four others 
(cases 7-10) had chronic pancreatitis. 

The final diagnosis for each patient is listed in table 1. 
Five patients had partial biliary obstruction due to a 
mass. Three had biliary stasis secondary to endcscopi- 
caly proven papillary stenosis (cases 6-8, fig. 1). Patient 
6 Fad concurrent surgically proven liver Filar nodal 
me astases from an unknown primary tumor “fig. 3). 

Two additional patients (9 and 10) had concurrent 
pancreatitis and biliary tract disease (fig. 4). Endoscopic 
retrograde cholangiopancreatography was unsuccessful 
in patient 10 due to a gastrojejunostomy w th antrec- 
tomy. Percutaneous transhepatic cholangicgraphy in 
this patient revealed choledocholithiasis. 

Patient 11 had chronic cholecystitis with cholelithiasis 
without pancreatic involvement. A serum alkaline phos- 
phetase was mildly elevated in this patient. 

Patient 12 had thick gallbladder walls on sonography. 
Endoscopic retrograde cholangiopancreatcgrapny re- 
vealed mild irregularities of the intrahepatic Ciliary tree; 
however, the biliary tree was incompletely tilled. Liver 
biopsy revealed chronic active hepatitis. 

Ail of the seven patients without a mass lesion, includ- 
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Fig. 1.— Case 8. A, Oblique subcostal scan of left lobe of liver. Simultaneous imaging of portal vein branch (arrows) and biliary duct (arrowheads). 
B, Oblique scan along axis of pancreatic body. Enlargement of gland (arrowheads) and ductal dilatation (arrows). A = aorta, V = superior mesenteric 


vein. C, Oblique scan along axis of portal vein (P). Dilatation of hepatic duct (arrowheads). D, Endoscopic retrograde cholan 
dilatation of biliary tree. Delayed emptying of common bile duct (arrowheads). 


giogram confirms 


ing patient 6, were women. Eleven of the 12 patients for the detection of intrahepatic biliary distension in the 
were proven to have biliary tract disease. jaundiced patient [2-4]. Biliary tract distension can be 
detected by ultrasonography prior to development of 
jaundice using these same criteria. Intrahepatic biliary 
Ultrasound is a useful and reliable means of evaluating distension must be deliberately sought in multiple scan- 
jaundiced patients [1]. Recent reports have cited criteria ning planes. Exact scanning planes vary from individual 
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TABLE 1 
Laboratory and Ultrasound Findings and Final Diagnoses 




















Laboratory Findings 
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Chronic cholecystitis with cholelithiasis 


Tuberculoma of pancreas end liver hilar 


Carcinoma of liver hilar ncdes, papillary 


Ultr nd of Alkali | . : ; 
ÜBERS ii Bilirubin eA Amylase gione Final Diagnosis 
(1.7 g/dl*) tase (79 U/dl*) 
98 IU/1*) 
Distension, sludge: 
| grep 0.4 76 30 Head invaded Duodenal carcinoma 
Cire xy PR eL PRX. d 0.4 196 65 Carcinoma Pancreatic carcinoma 
SO Sp ep ere ey TEO 0.6 333 sf Carcinoma Pancreatic carcinoma 
Bav osx tae Re cepi ke es 0.4 65 795 Chronic pancreatitis Pseudocyst 
Boo té PRREXA ME RERPRPREN ER 0.1 198 249 Chronic pancreatitis Chronic cholecystitis 
Toig d uad oto aeg dir dr d 0.7 120 72 Normal 
Thick walls: 
EPE EI Sai a qa E EE 0.5 96 331 Granulomatous mass 
nodes 
oup 1.3 778 25 Normal Chronic active hepatitis 
Removed: 
Bo cuodido Deed y» A La 428 Normal 
stenosis 
W ace Sh Nd pde RR 0.3 80 231 Chronic pancreatitis Papillary stenosis 
B oossapaeidwqew es Vas dd ds 1.0 168 55 Chronic pancreatitis Papillary stenosis 
|o MIETEN PORE 0.4 120 104 Chronic pancreatitis Choledocholithiasis 








* Normal values. 





Fig. 2.—Case 1. A, Oblique scan through central pcrtion of liver. 
Numerous dilated bile ducts (between arrows ). B. Percutaneous trans- 
hepatic cholangiogram confirms marked biliary distension. 


to individual. The purpose of scanning is to display as 
completely as possible the intrahepatic portal venous 
system. A cursory examination confined to routine lon- 
gitudinal and transverse scanning planes would un- 
doubtedly miss biliary distension in some cases. 


Jaundice is an obvious indication for a com drehensive 
examination of the biliary tree. Nonjaundiczd patients 
with mare subtle evidence of biliary tract disease should 
also be examined comprehensively. In gereral, these 
patients have difficult diagnostic problems suggestive of 
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Fig. 3. — Case 6. A, Transverse scan of liver. Biliary duct adjacent to 
portal vein branch (arrows). B. Endoscopic retrograde cholangiogram. 
Partial obstruction at liver hilum due to hilar nodal metastasis (N). 
Narrowing of distal common bile duct due to concurrent papillary 
stenosis (P). 


biliary tract disease, based on clinical or biochemical 
evidence. 

Of the 12 patients in this study, 11 proved to have 
biliary tract disease. In the other patient (case 12), endo- 
scopic retrograde cholangiopancreatography showed 
incomplete filling of the intrahepatic radicles. Duc- 
tular irregularities suggested pericholangitis or scle- 
rosing cholangititis. Without indisputable evidence of 
biliary tract disease, we must consider that this case 
represents a false positive; that is, it is an example of 
intrahepatic biliary distension on the sonogram without 
biliary tract disease. 

The most notable patient in this series (case 1) had 
considerable biliary distension secondary to an adeno- 
carcinoma of the duodenum in the ampullary recion. 
Despite the degree of biliary obstruction noted on the 
sonogram and the subsequent percutaneous transhe- 
patic cholangiogram, his biochemical profile was en- 
tirely normal. The etiology of the partial biliary tract 
obstruction is obvious in this patient, as well as the cther 
four cases with masses of the pancreatic head. The 
pathophysiology of biliary stasis is less obvious in the 
rest of the patients. 

In three patients, papillary stenosis was demonstrated 
endoscopically, through difficulty in cannulation by an 
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experienced endoscopist, dilatation of the biliary tree, 
and delayed emptying of the common bile duct [8]. 
Patient 7 had delayed emptying of the pancreatic duct as 
well. A morphine-secretin provocative test was positive 
in two of these cases, lending further support to the 
diagnosis of papillary stenosis with secondary biliary 
stasis [9]. 

The etiology of papillary stenosis is uncertain. It is 
most likely caused by a previous common duct explora- 
tion [10]. Scarring secondary to stone passage is another 
probable cause of papillary stenosis [11]. It may be 
congenital in some cases [12]. 

There has been considerable interest recently in the 
diagnosis and treatment of abnormalities at Oddi's 
sphincter [11, 13, 14]. The exact significance of these 
abnormalities, as well as the potential value of endo- 
scopic sphincterotomy or surgical septectomy, remains 
controversial. Ultrasound affords a method of evaluating 
the biliary tree serially and may prove helpful in following 
these patients. 

Patients 9 and 10 did not undergo endoscopic retro- 
grade cholangiography. The association of biliary tract 
disease with pancreatitis is similar to the findings in the 
patients with papillary stenosis. Classically, these pa- 
tients would be considered examples of pancreatitis 
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Fig. 4.— Case 9. A, Transverse scan of liver with patient in the left posterior oblique-position. Bile duct adjacent to portal vein branch (between 
arrows). A — aorta, | — inferior vena cava. B, Transverse scan of pancreas. Enlargement and distortion of gland (between arrows). Zistension of 
gallbladder (G). A = aorta, | = inferior vena cava. 


secondary to biliary stones. Alternatively, the biliary 2. Conrad MR, Landay MJ, Jones JO: Sonographic "parallel 


stasis may be secondary to pancreatitis with rarrowing channel” sign of biliary tree enlargement in mild to moder- 
of the common bile duct within an abnormal pancreatic ate obstructive jaundice. AJR 130:279-286, 1978 
head [15, 16]. 3. Weil! F, Eisencher A, Zeltner F: Ultrasonic study of the 


normal and dilated biliary tree. The "shotgun" sign. Radiol- 
ogy 127:221-224, 1978 

4. Laing FC, London LA, Filly RA: Ultrasonograph c identifi- 
cation of dilated intrahepatic bile ducts and their diferen- 


It is well established that the serum bilirubin may 
remain normal in the presence of partial biliary obstruc- 
tion. The serum alkaline phosphatase is more sensitive 


in biliary obstruction, becoming elevated with incom- tiation from portal venous structures. JCU 6:90-£4, 1978 
plete obstruction [10]. The serum y-glutamyl transpepti- 5. Gregg JA, Taddeo AE, Milano AF, McCartney AJ, Santoro 
dase is considered more sensitive than the serum alka- BJ, Frager SH, Capobianco AG: Duodenoscopy and endo- 
line phosphatase in biliary obstruction, and the serum y- Scopic pancreatography in patients with positive morphine 
glutamyl transpeptidase does not rise in bone disease prostigmine tests. Am J Surg 134:318-321, 1977 
[17]. 6. Crade M, Taylor KJW, Rosenfield AT, deGraaff C£, Minihan 
This study indicates that ultrasound can detect incom- P: Surgical and pathological correlation of cholacystoson- 
plete biliary obstruction in nonjaundiced patients, and ography and cholecystography. AJR 131 :227-229, 1978 


7. Marchal G, Crolla D, Baert AL, Fevery J, Kerremans R: 
Gallbladder wall thickening. A new sign of gallbladder 
disease visualized by gray scale cholecystosonography. 


even in some patients with normal biochemical profiles. 
A comprehensive multiplane ultrasonic investigation of 


the biliary tree should be performed in patients with JCU 6 -177-179. 1978 

elevated serum alkaline phosphatase, y-glutamyl trans- 8. Burrell M, Ball TJ, Cahow E, Dobbins J: The usetulness of 
peptidase, or clinical evidence of biliary tract disease ERCP in the diagnosis of stenosis of the sphincter of Oddi. 
regardless of the bilirubin level. In addition, the presence Gastroenterology 74:1015, 1978 

of intrahepatic biliary distension on the sonogram war- 9. Gregg J, Clark G, Bair C, Volgak C, Milano A: The associa- 
rants further evaluation of the biliary tree. tion of ampullary stenosis, pancreatitis, and retained com- 


mon duct stones with the post cholecystectomy syndrome. 
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Clinical Comparison of locetamic Acid (Cholebrine) and Ipodate Sodium 
(Oragrafin) 


RUTH REID NEAL,’ KEVIN G. HARVEY, KATHLEEN G. CANTWELL,? AND HARRY C. PRESS, JR.* 


locetamic acid (Cholebrine) and ipodate sodium (Oragrafin) 
were compared in a double blind study of 503 patients. The 
radiographs were evaluated for contrast density, visualization 
of common duct, gallstones, residual in the intestinal tract, 
and side effects. Cholebrine demonstrated better opacifica- 
tion, fewer repeat examinations, slightly greater common duct 
opacification, and more frequent visualization of gallstones. 
Oragrafin had less residue. Side effects were minimal with 
both contrast agents. 


Cholecystography has been shown to be valuable for 
evaluating the gallbladder for evidence of disease [1-4]. 
locetamic acid (Cholebrine) is a cholecystographic agent 
now being used in the United States. Ipodate sodium 
(Oragrafin) was compared to iocetamic acid (Cholebrine) 
in weight dependent dosages and evaluated for efficacy 
and adverse side reactions. 


Subjects and Methods 


All hospital inpatients recommended for cholecystography 
were randomly included in a double blind study to receive either 
contrast agent. Of the 573 patients selected, 70 were excluded 
due to discharge from hospital, lack of sufficient laboratory 
data, pediatric age, or change to intravenous cholangiography. 

With iocetamic acid, either a 3 g (four tablets) or 4.5 g (six 
tablets) dosage was recommended by the manufacturer, with 
no weight dependent breakdown. The four-tablet dose was 
assigned to patients weighing 67.5 kg or less, and the six-tablet 
dose to patients weighing more than 67.5 kg. With ipodate 
sodium, the manufacturer's specified weight-dependent dosage 
of 3-6 g (six to twelve 500 mg tablets) was administered (45-56 
kg, six tablets; 56-67.5 kg, eight tablets; 67.5-90 kg, 10 tablets; 
and 90-101 kg, 12 tablets). 

lopdate sodium (500 mg/tablet) contains 61.7% organically 
bound iodine; iocetamic acid (700 mg/tablet) contains 62%. As 
administered in our study, iodine content was 1,850-3,700 mg 
for ipodate sodium and 1,730-2,600 mg for iocetamic acid. 

The patients were given a fat-free meal the evening before 
administration of the contrast agent. After administration, noth- 
ing was permitted by mouth. The radiographic examination was 
performed by the technologist between 7:00 and 9:00 the next 
morning in the standard prone and oblique views with erect 
spot films. Patients were questioned by the technologist, who 
was unaware of the contrast material given to the patient, 
concerning the occurrence of nausea, vomiting, itching, diar- 
rhea, or fainting. 

The films were evaluated independently by two radiologists 
regarding contrast density and visualization of the common 
duct, gallstones, and residual contrast in the intestinal tract 
(table 1). The radiologists were unaware of the contrast material 
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used. Contrast agents were administered randomly, without 
recard to age, sex, history of allergy, or clinical condition. 

In cases of nonvisualization of the gallbladder (grade 0, table 
1) the patient was given the same dosage of the same contrast 
agent in repeat examination the next morning. No dietary 
restrictions were imposed for the morning or midday rreal, but 
a fat-free meal was again given the evening before exammation. 


Results 


The findings of comparative evaluation of 503 patients 
are summarized in tables 1 and 2. Chi square analysis [5] 
provided a quantitative method of determining the signif- 
icance of the results. Probability values less than 0.05 
are significant. Probability values between 0.05 and 0.10 
are probably significant. 

The number of patients with excellent cortrast (grade 
3, table 1) in gallbladder visualization was signi ‘icantly 
higher with iocetamic acid than with ipodate sodium 
(P — 0.05) (table 1). The number of patients in whom 
galstones were demonstrated was significantly higher 
with iocetamic acid than with ipodate sodium (table 2). 
Common duct opacification was also significantly higher 
with iocetamic acid than with ipodate sodium. 

Side effects, consisting of nausea and vorriting, were 
reported by two patients receiving iocetamic acid and by 
five patients receiving ipodate sodium. The-e were no 
reports of skin reactions, diarrhea, or faintinc. 

The mumber of patients who required repeat examina- 
tions due to nonvisualization of the gallbaldder (grade 0) 
on the first examination was 22 (8.9%) witk iocetamic 
acid aad 66 (25.8%) with ipodate sodium. Residual 
contrast material was found in the gastrointestinal tract 
in 22 (8.9%) patients with iocetamic acid end in four 
(1.5%) natients with ipodate sodium. 


Discussion 


Several investigators have considered the ef'ective- 
ness o: various cholecystographic agents, but no prior 
direct comparison has been made using iocetarric acid 
(Cholebrine) and ipodate sodium (Oragrafin) Juhl et al. 
[6] concluded that ipodate sodium was equal to icpanoic 
acid (Telepaque) in gallbladder opacification, but with 
fewer side effects. Stanley et al. [7] found iocetarric acid 
to give the densest shadows and highest diagnostic yield 
when compared with iopanoic acid or tyrorcanoate so- 
dium (Bilopaque). Russell and Frederick [8] found iopa- 
noic acid produced denser gallbladder shadows and 
higher frequency of stone demonstration compared with 
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TABLE 1 
Density of Gallbladder Shadows, Single Dose 
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Contrast Material 








Ipodate So- 

Grade Criteria IA 247) dium 
(N — 256) 
No 96 No % 
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density of vertebral 
body 
. Bright, equal to ribs 136 55.0 128 50.0 
11 or 12 
LEGI cana te Density adequate for 34 13.8 21 8.2 
stone visualization, 
but less than ribs 11 
or 12 
0, None ..... Nonvisualization 22 8.9 66 25.8 


TABLE 2 
Comparison of Results 
Common Duct 


Opacification 
(SD = 1.31) 


Demonstration of 


Stones (SD = 0.84) Side Effects 





L491) EEE eens 49 (19.8%)  31(12.6%) 2 (0.8%) 
Ipodate sodium (N = 
250) so o x dates 28 (10.9%) 18 (7.0%) | 5 (2.094) 





Note. — With an observed difference of greater than twice the standard error, we 
conciude that its occurrence by chance is very unlikely [5]. 





ipodate sodium or tyropanoate sodium, but had a higher 
incidence of side effects. Parks [9] favored iocetamic 
acid in either of two dosage forms compared with tyro- 
panoate sodium or iopanoic acid because of its better 
opacification of the gallbladder and lower incidence of 
repeat examinations. 

Our study directly compared iocetamic acid and ipo- 
date sodium for relative opacification of the gallbladder, 
repeat examinations, demonstration of gallstones, and 
side effects. Opacity of the common bile duct and resid- 
ual contrast in the gastrointestinal tract were also con- 
sidered. 

According to our study, iocetamic acid gives better 
gallbladder opacity than ipodate sodium, as evidenced 
by a higher proportion of good and excellent grades of 
opacification. The proportion of patients demonstrating 
excellent contrast (grade 3) was significantly higher with 
iocetamic acid than with ipodate sodium at the 5% level 
of confidence. Demonstration of gallstones was better 
with iocetamic acid than with ipodate sodium. The num- 
ber of repeat examinations required due to nonvisuali- 
zation of the gallbladder was also statistically significant, 
with iocetamic acid requiring fewer repeats. 
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Reported side effects (nausea and vomiting) were 
minimal with both agents; the skin reactions reported 
with iocetamic acid by Janower and Hannon [10] and 
Zeit [11] were not seen. 

Contrast residue was found more frequently in the 
gastrointestinal tract with iocetamic acid, but did not 
obscure visualization of the gallbladder [9]. The common 
bile duct was visualized in the studies with the greatest 
opacification of the gallbladder, consistent with the 
findings of Russell and Frederick [8]. 

Our study indicates that in routine cholecystographic 
examinations, iocetamic acid (Cholebrine) is as effective 
as, or better than, ipodate sodium (Oragrafin), gives a 
higher proportion of excellent grades of opacification of 
the gallbladder, requires fewer repeat examinations due 
to nonvisualization, and better demonstrates the com- 
mon bile duct and gallstones. When side effects were 
evaluated, nausea and vomiting were minimal with both 
agents. 
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Breast Cancer Missed by Mammography 


JOHN E. MARTIN,’ MYRON MOSKOWITZ,? ANB JOHN R. MILBRATH? 


Because a "negative" mammogram that is followed by a 
biopsy diagnostic of cancer is a matter of deep concern, a 
retrospective review was conducted of 48 such missed diag- 
noses at four Breast Cancer Detection Centers. The study 
group comprised 40,000 women participating in breast cancer 
screening examinations. From 3,271 biopsies during screen- 
ing, 499 cancers had been found. Biopsies in the interval 
between screening examinations totaled 630 and yielded 48 
malignancies. These 48 interval cancers were studied in an 
attempt to discover why they were not found on the preceding 
mammographic examination. 

Three major categories of error were disclosed and each is 
discussed: (1) poor radiographic technique; (2) absence of 
radiographic criteria of cancer; (3a) obvious oversight by the 
radiologist; and (3b) lack of recognition of subtle radiographic 
signs. This last reason is discussed in detail in the belief that 
better recognition of these indirect radiographic signs will 
lead to more accurate diagnoses, particularly in early can- 
cers, 


The combination of mammography and physical exami- 
nation has proved to be effective in detecting stage | 
breast cancers. Even with these diagnostic methods, 
however, some cancers are being missed. The dedicated 
mammographer has long been plagued by the "nega- 
tive" mammogram which is followed by a surgical biopsy 
positive for breast cancer. We believe that a retrospective 
analysis of the objective data (i.e., serial mammograms) 
of patients with negative mammograms who were sub- 
sequently found to have interval cancers might be helpful 
in determining why these cancers had been overlooked 
originally. 

in such an analysis, one must keep in mind that many 
in situ and intraductal lesions demonstrate no obvious 
radiographic patterns. Although the surgeon often as- 
sumes that what he palpated was the lesion found at 
biopsy, this is often not the case. The so-called "mini- 
mal" breast lesions are usually too small to be palpated 
and are more often found incidental to the biopsy of a 
benign process. On the other hand, there are subtle 
radiographic signs, not always recognized, that can lead 
to more accurate diagnosis of these earliest cancers, 
and these signs will be discussed. 

For the purpose of this discussion, minimal breast 
cancer is defined as in the National Cancer Institute 
guidelines: a lesion no more than 1 cm in diameter. The 
more generally accepted definition of the term is that 
originally offered by Gallager and Martin in 1971 [1, 2]: a 
noninvasive intraductal carcinoma, a lobular carcinoma 
in situ, or an invasive carcinoma forming a mass with a 
volume no greater than a sphere 0.5 cm in diameter. 
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At this juncture, the question arises of whzther the 
detection of minimal breast cancers by mammograp^vy is 
any less. serendipitous than by physical examinaticn. If 
SO, one would expect a higher percentage of minimal 
cancers ic be found in a screened population during the 
incidence years than in the prevalence years of the 
Screening program. Statistics from two Breast Caacer 
Detection Centers (at Cincinnati and Milwau<ee) re- 
vealed this to be the case. In the initial examinztiors of 
about 20.600 women (prevalence rate), 31% of :he zan- 
cers found by physical examination were minima: le- 
sions, carapared with 38% of those found by mammog- 
raphy. However, in subsequent examinations of tye same 
women (:ircidence rate), only 17% of the cancers found 
by physica! examination were minimal, in co-trast to 
95% of those found by mammography. Thus i: seems 
that finding minimal breast cancers by physica! exami- 
nation is largely serendipitous, but finding :nem by 
mammographic examination is not. 

More puzzling, though, is the problem of a "negative" 
mammogram in a patient who has a true invasivs lesion. 
One reasen for missed diagnoses is poor mammojrarhic 
technique. The importance of careful positioning cannot 
be overem shasized. It is difficult to image a lesicn thet is 
high on thea chest wall or in the tail of the breast. Scme 
masses are mobile and, in positioning the patient, the 
techniciaa may allow the mass to slip out of the imaging 
field. 

Even if the possibility of poor imaging tech^ique is 
excluded. a disturbing number of clinically palpable 
lesions overlooked by the mammographer are noted. To 
determine *he extent of the problem and the reasons for 
the missed diagnoses in these cases, we reviewed the 
Statistics from four Breast Cancer Detection Centers 
(Houston, Cincinnati, Milwaukee, and Seattle). 



















Subjects and Methods 


The stucy group consisted of slightly more than 40,900 
women who had participated in the Breast Cancer Detection 
Program fcr 3-5 years. In this group, 3,271 biopsies Fad been 
performed a: a result of the screening examinations and 499 
cancers had Seen found (15.25%). This percentage of 2osi'ive 
biopsies is less than the generally accepted figure o 25% in 
nonscreenezt hospital studies. It is not likely that the accuracy 
of biopsies in the screening program is less accurate tran taat 
of the commenity as a whole, leading to the question of whether 
an excess number of biopsies are being performed as a result 
of the screening examination. Another possibility would be that 
the screening program, in finding more early cancers -han are 
generally bicusied in the community, requires a concomitant 
increase in the number of doubtful and negative biopsies. 
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Interval cancers are those whose signs or symptoms were 
first detected by the woman or her personal physician subse- 
quent to a screening examination in which she had both a 
negative mammogram and a negative physical examination. 
There were 630 such biopsies performed and 48 cancers found 
(7.6%). It is important to note that the discovery rate of the 
screening program biopsies (15.25%) was twice that of the 
interval biopsies (7.6%). It is also rewarding to realize that 
91.296 of the total cancers diagnosed were found as a direct 
result of the screening examinations. 

Of the 48 cases in which cancer might have been overlooked 
in the preceding mammographic examination, some could have 
grown so rapidly as not to be present at the last examiration; 
the intervals between screening and discovery of the imterval 
cancers ranged from 1 to 23 months. However, 11 of these 
cancers were found within 6 months of the last screening 
examination, and all were found on retrospective review of the 
mammograms. Most of the remaining cancers were probably 
present, but were either not detected or were not detectable by 
current techniques. 

All 48 patients with interval cancers were symptomatic at the 
time of diagnosis. Two had crusting of the nipple, two had 
bleeding from the nipple, one had pain in the breast, and 43 
had palpable masses. Of the 43 palpated masses, 10 were found 
at surgery to be cysts, and the cancers were found incidentally; 
five were lobular in situ carcinoma and five intraducta carci- 
noma. These figures perhaps lend support to the hypothesis of 
Gallager and Martin [3] that some breast cancers cause excita- 
tion of surrounding tissues and an increase of periductel colla- 
gen or background stromal collagen, or even excitation of 
fibrocystic disease. This finding, although not yet fully con- 
firmed, may have value in mammographic diagnosis of early 
breast cancers. 

It is of considerable importance that 2196 of these nterval 
cancers (10 of 48) were classified as minimal cancers. This 
emphasizes the need for biopsy in any case involving thickening 
of breast tissue, nipple change, or nipple discharge: Detection 
of minimal cancers obviously cannot approach the accuracy 
rate of the larger, more invasive lesions, but progress can be 
made with more attention to the earliest signs. 

The age distribution of the 48 patients with interval cancers is 
of some interest. Exactly half were 50 years old or younger. Five 
were 30-40 years old; 19 were 41-50; 17 were 51-60; and seven 
were 61-70. The right breast was the site of the lesion in 21 
cases and the left breast in 27 cases. 

Despite the fact that surgery was performed after symptoms 
and clinical signs were present, only 19 of these patients had 
positive axillary nodes. Roughly half the women in ths study 
reported regular self-examination of their breast and virtually all 
reported some self-examination. Thus one would expect their 
cancers to be detected at an earlier stage than those found in a 
nonscreened population. 

The 48 interval cancers were classified according to Wolfe's 
parenchymal patterns [4] (table 1). On pathologic examination, 
41 of the lesions were invasive ductal carcinoma, three were 
medullary carcinoma, two were lobular invasive carcinoma, one 
was anaplastic carcinoma, and one was undifferentia ed sar- 
coma. The anaplastic carcinoma and the sarcoma could fit the 
hypothesized category of rapidly growing neoplasm that does 
not show a diagnostic radiographic pattern. Medullary carcino- 
mas are usually seen radiographically as a circumscribed mass 
which, especially in younger patients, may be misinterpreted as 
a cyst. Invasive ductal cancers are usually thought :o have 
diagnostic patterns on mammography, and scrutiny of this 
group should yield important information about missed diag- 
noses. 
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TABLE 1 


Cancers Missed on Mammography, Grouped 
by Wolfe's Classification [4] 








No. 96 
ene T 1 2.08 
BH aooustasexesid 11 22.92 
PE eee d pp wi ar 27 56.25 
DIY EEEE ee 9 18.75 
TOM Louie 48 100 


Results and Discussion 


On the assumption that most of these 48 interval 
cancers had been present, although undetected, on the 
preceding screening examination, we reviewed the 
mammograms in each case. A blind reading of these 
mammograms mixed with a random day's screening 
would more accurately determine the true detectability 
of these lesions. However, we were more interested in 
determining why the interval cancers were overlooked, 
and for this reason the readings were done with prior 
knowledge of the diagnosis in each case. 

In this retrospective examination, 14 cases (29%) were 
obvious oversights on the part of the original examiner 
(table 2); the cancers were readily apparent to the re- 
viewer. Sixteen cases (3396) were still found to be lacking 
any radiographic evidence of cancer, despite the re- 
viewer's knowledge of the diagnosis and site of the 
lesion. 

Tne most interesting group was the 18 cases (38%) 
that were found on review to have subtle and indirect 
radiographic signs pointing to the diagnosis. Of these 
cases, 13 demonstrated asymmetry of breast tissue, with 
this being the only radiographic sign suggestive of a 
necplastic process [5]. Two cases displayed the devel- 
oping density sign [2, 5]; when compared with previous 
records, the mammograms displayed a progressive in- 
crease in density in a specific area without other signs. 
The other three cases displayed groups of calcifications 
that had been observed originally, but misinterpreted as 
berign. Later these calcifications were found to be 
associated with the malignant lesions [6]. 

In radiographic interpretation of mammograms, there 
are two major categories of diagnostic criteria: (1) direct 
signs: those provided by the cancer itself, which may be 
divided into primary signs and secondary signs, and (2) 
indirect signs: those not provided by the cancer itself 
but, rather, related to tissue reaction in the region of the 
cancer. Indirect signs may be shared by many benign 
prcliferative disorders, but may also be vital to an early 
diagnosis of cancer. 

Of the direct signs, the most important primary one is 
the presence of a mass, the characteristics of which have 
been thoroughly described. The direct signs that are 
secondary to the presence of a lesion are skin thicken- 
ing, nipple retraction, diffuse lymphedema, spiculation, 
architectural deformity, and ulceration. These direct 
signs are rarely overlooked and require no elaboration 
here. 
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TABLE 2 
Analysis of Mammography Errors 


No. 96 


Inevitable error: no diagnostic radi- 

ographic signs found on re- 

UN NNE EIA ra bike RA ex 16 33 
Obvious oversight: diagnostic signs 

immediately apparent on re- 

WOW coeodsexeopEREVAWE OPES E Ta 14 29 
Less obvious error: subtle radio- 

graphic signs noted by experi- 

enced examiner .............« 18 38 





The indirect signs are more subtle and therefore go 
unrecognizec more often. Five of these indirect signs 
are particularly important: 

1. A solitary dilated duct under the areola or an 
unusual complex of dilated ducts that extends 3 cm or 
more within the breast. Either should invariably be con- 
sidered suspicious of malignancy [3]. 

2. Intraductal and intralobular calcifications. Martin [6] 
reported that calcifications most likely to be associated 
with malignancy are those that are thin linear, thin 
curvilinear, or thin branching in pattern. Benign group- 
ings usually appear as clusters of punctate calcifications. 
Whether or not the calcifications are characteristic of 
malignancy, it is better to biopsy, as any of these can be 
a subtle indication of an in situ or minimally invasive 
lesion. 

3. A progressive density in a specific area is an impor- 
tant indicator which requires baseline mammograms for 
comparison. The breast is primarily an involuting organ, 
and when the mammogram demonstrates new or pro- 
gressively increasing areas of density which were not 
present on previous studies, carcinoma should be sus- 
pected [2, 5]. 

4. Asymmetry of breast tissue. Any asymmetry noted in 
comparing two projections of the right and left breasts is 
an important sign [5], even with fibrocystic disease. 
This particular observation is overlooked more often 
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than eny cther simple diagnostic criterion because many 
observers fail to compare the breasts. If the asymmetry 
is associated with any clinically palpable lesion, whether 
this is a mass or only an area of thickening, the yielc for 
carcirome is sufficiently high to warrant a recommen- 
dation for 5iopsy. In cases of asymmetry unaccompanied 
by other clinical signs, a multifocal intraductal cerci- 
noma may be found, although the radiographic dersity 
is prcduced simply by the stimulation of secondary 
collagenesis in the breast [3]. 

5. A ben gn-appearing mass in a peri- or postmenopau- 
sal wemam may be a valuable sign, as fibroad2nomas 
can be associated with minimal lesions within or adja- 
cent to the fibroadenoma. Thus while fibroadenomas in 
themselves are not considered preneoplastic lesicns, 
they arise in the same background stroma of prol ferative 
disorders, and it is probably wise to consider surgical 
excision of a solitary, dominant, noncalcified, bengn- 
appearing fibroadenoma. In addition, a well circum- 
scribed carcinoma may on occasion be misdiagnosed as 
a fibrcadenoma. 
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Pneumocystis carinii Infection of the Lung: Radiologic and Pathologic 
Correlation 


PAUL DEE,’ WASHINGTON WINN,?:? AND KELLY McKEE? 4 


The incidence of Pneumocystis carinii infection of the lung 
was determined in 100 consecutive autopsies on patients with 
hematologic malignancies and in a control group of 50 pa- 
tients with acute myocardial infarction and chronic obstructive 
pulmonary disease. Thirteen instances of infection were found 
in the study group and one instance in the control group. Of 
the 14 patients with P. carinii infection, five were classified as 
uncomplicated P. carinii pneumonia with typical host re- 
sponse and five had no evidence of any host response to the 
presence of the organisms. Four cases were impossible to 
assess because of complicating bacterial, viral, or fungal 
pneumonia. 

The five patients with the typical histologic response to the 
presence of P. carinii organisms all showed diffuse pulmonary 
densities on the chest radiographs in accordance with the 
classic descriptions of P. carinii pneumonia. The five without 
any evidence of host response to the presence of P. carinii 
organisms showed no evidence of parenchymal disease on 
chest radiographs. The finding of P. carinii organisms in the 
lung is not necessarily an indication of clinically significant 
disease and, from this study, it seems that chest radiography 
is of considerable importance in determining the significance 
of such infestation. 


Autopsy series on patients with hematologic malignan- 
cies have suggested a 496-896 incidence of pneumonitis 
caused by Pneumocystis carinii [1. 2]. However, Perera 
et al. [3] suggested that the true incidence of infestation 
is higher because of the occasional finding of P. carinii 
organisms in lung tissue without any evidence of cellular 
reaction on the part of the host. This study attempted to 
determine the incidence of P. carinii infection in a series 
of patients who received immunosuppressive therapy for 
hematologic malignancies. The pathologic and radio- 
logic findings were correlated in two groups of patients: 
a group with evidence of an inflammatory reaction to the 
organisms and a group in whom host reaction was 
minimal or absent. 


Subjects and Methods 


A series of 100 consecutive autopsies on patients with leuke- 
mia, lymphoma, and multiple myeloma was reviewed and com- 
pared with a control group in whom the major diagnosis was 
acute myocardial infarction (25 cases) or chronic obstructive 
pulmonary disease (25 cases). The hematologic malignancy 
patients were selected as a study group because the use of 
immunosuppressive therapy renders them at risk for Pneumo- 
cystis carinii infection. The analysis of the pathologic material 
(by W. W.) was carried out entirely independently of the review 
of the chest radiographs (by P. D.). A written description of the 
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radiographs was made at the time of review for subsequent 
correlation with the pathologic findings, but no attempt was 
made to grade the severity of parenchymal disease. In tne group 
of cases wth P. carinii pneumonia, all radiographs -eviewed 
were exposed within 24 hr of the patient's demise. In tne group 
with P. carmii infestation but no histologic evidence of pneu- 
monia, the time lag was longer and varied from 22 hr to 3 days. 
The difference in the time relationships can be explained by the 
differing respiratory status of the two groups. The patients with 
P. caririi pneumonia were manifestly in respiratory distress and 
therefore subject to frequent assessment with chest radiogra- 
phy. 

An averace of 3.4 lung tissue blocks per patient was available 
for stucy and & minimum of 5 sections was cut from each block. 
No attempt was made to systematically sample each lobe of *he 
lung. The material was reviewed using hematoxylin and eosin 
stained sections and sections stained for the presence of cysts 
using the silver methenamine and Weigert-Gram techn ques. In 
those areas with a suspicion of bacterial or fungal pnaumonia, 
Brown and 4opp's stain for bacteria and Mayer's mucicarmine 
stain fcr furgi were used. Quantitation of the P. carinii orga- 
nisms fom 2 to 4+ was performed on the silver methenamine 
sections: 0 = no cysts found, 1+ = one cluster of cysts per 
section 2+ = 2-10 clusters of cysts per section, 3+ = more 
than 10 clusters per section and less than one cluster per high 
power field, and 4+ = more than one cluster per high power 
field. Ir order to compare cases a P. carinii (PC) score was 
computed: 


Total quantitation of all sections (0—4--) 
Number of sections 








The °C secre reflects the average number of P. carinii 
organisms identified in the sections. The radiographs were 
reviewed wit»out knowledge of the pathologic findings. 


Results 
Pathologic Findings 


Cysts of P. carinii were demonstrated in 13 avtops es 
in the study group and in one autopsy in the control 
group. The pneumocystis cases were grouped according 
to histopathologic response in an attempt to simp ify 
further analysis. Group 1 (five cases) comprised thcse 
patients in whom autopsy findings indicated a ccmpati- 
ble inffamma-ory response to the Pneumocystis orga- 
nisms. Group 2 (five cases) comprised those patients 
with either no evidence of any host response to the 
presence of the P. carinii organisms or presence o: a 
noninfectious process such as pulmonary congesticn. 
Group 3 (four cases) comprised those patients in whom 
the significance of the presence of P. carinii Organisms 
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could not be determined because of coincident bacterial 
or fungal pneumonia or pulmonary infarction. 

The pathologic findings are summarized in (tables 1- 
3). The typical pathologic findings in P. carinii pneu- 
monia are an interstitial round cell infiltrate, hyperplasia 
of the alveolar lining cells, and a foamy, relatively acel- 
lular intraalveolar exudate. On occasion the alveolar 
exudate may be modified by fibrin deposition and hyaline 
membrane formation. The P. carinii cysts can be identi- 
fied by the silver methenamine and Weigert-Gram tech- 
niques. The cysts are predominantly located within the 
alveolar space and only uncommonly are observed 
within the interstitium of the lung. 

Four of the five patients (cases 1-3 and 5) in group 1 
were diagnosed during life as P. carinii pneumonia and 
received appropriate therapy. Case 3 died within z days 
of starting pentamidine therapy, but the other three had 
completed at least 10 days of pentamidine therapy before 
death. Cytomegalovirus inclusions were identified in 
three cases, but were plentiful in only one (case 1); a 
single Aspergillus microabscess was present in one 
case. No other infectious agents were found in the group 
1 patients. 

The histologic findings in group 2 were minimal or 
were related to the underlying disease. Acute and 
chronic congestion and focal hemorrhage were the most 
common findings. Case 6 showed some interstitial leu- 
kemic infiltrates, but there was no evidence of interstitial 
pneumonitis or alveolar exudation. Case 7 had slight 
proliferation of the alveolar lining cells but no other 
evidence of any other response. Conceivably the alveolar 
cell proliferation could have represented the earliest 
response to infection but was not regarded as diagnos- 
tic. 

Acute bacterial or fungal penumonia and pulmonary 
infarction dominated the histology of group 3 patients. 
The presence of Gram-positive cocci in case 11 and 
Cryptococci and Nocardia in case 12 in associaticn with 
focal pulmonary disease strongly suggested that the 
acute inflammatory response was not related to the 
coincidental presence of P. carinii organisms. Case 13 
presented problems in grouping. The finding of an inter- 
stitial pneumonitis and an organizing alveolar exudate 
was certainly compatible with P. carinii pneumonia. 
However, Staphylococcus aureus organisms were iSO- 
lated from the blood of this patient and the case was 
perforce relegated to group 9. 


Radiologic Findings 


If the pathologic findings in groups 1 and 2 in this 
study are clearly separable, then the radiologic findings 
are even more so. This is best illustrated by comparison 
of montages of the chest radiographs of the two croups. 
There is a uniformity of appearance in cases of group 1. 
P carinii pneumonia: all cases had extensive confluent 
parenchymal infiltrates with a normal sized heart and no 
secondary evidence of cardiac failure, such as the pres- 
ence of pleural fluid (fig. 1). The infiltrates were perihilar 
and fairly symmetric. On some of the original films in the 


AJR:132, May 1979 


development of the infiltrates a vaguely nodular pattern 
was appreciated, but this tended to disappear as the 
infiltrates became confluent. Air bronchograms could 
frequently be seen. On the other hand the chest films in 
group 2 showed no suggestion of any diffuse parenchy- 
mal disease (fig. 2). 


Discussion 


Cysts of Pneumocystis carinii were demonstrated in 13 
autopsies in the study group (13%) and in one autopsy in 
the control group (2%). The prevalence of cysts in 
hematologic patients with no inflammatory response 
(group 2, 4 of 100 or 4%) is not statistically different from 
that in cardiorespiratory patients (1 of 50 or 2%). There 
is thus no evidence that patients with hematologic malig- 
nancies have a higher incidence of infestation with P. 
carinii than patients in the control group. Infestation in 
this context is the presence of P. carinii organisms 
without any host response. It is possible that group 2 
patients were too immunosuppressed to mount an in- 
flammatory response. There is no means available to 
determine this. One can only say that those cases with 
hematologic malignancies did not differ in type of dis- 
ease or therapy from the other patients in the study 
group. The autopsies indicated that the group 2 patients 
died from causes other than pulmonary disease. 

Sheldon [4] introduced the concept of subclinical or 
latent infection with P. carinii, having observed the 
organisms in a number of patients without signs or 
symptoms referable to the respiratory tract. Cellular 
reaction was absent or minimal in his cases. Perera et al. 
[3] found 39 cases of latent P. carinii infection in an 
autopsy series in children with malignancies. The cases 
in group 2 in our series correspond well with the cases 
of Sheldon and Perera et al. A single case from the 
control group was similar. This patient was not debili- 
tated and none of the risk factors associated with Pneu- 
mocystis infection were present. Nevertheless, P. carinii 
organisms were found in significant numbers. The lungs 
showed atelectasis and signs of chronic congestion but 
no inflammatory response or exudation. 

The significance of the presence of P. carinii orga- 
nisms without evidence of host reaction is unknown. 
There was no statistical difference in the quantity of 
organisms in the two groups of cases. In four of the five 
cases with established P. carinii pneumonia, however, 
pentamidine treatment may have reduced the total num- 
ber of organisms. Furthermore, the number of sections 
available for review was smaller in group 2 than group 1 
and sampling errors may have increased the count. Ina 
clinical context, it is difficult to envisage such latent 
disease as life threatening. No cases showing intermedi- 
ate features between groups 1 and 2 were found in this 
series. These subclinical infections may account for the 
presence of circulating Pneumocystis antigen in cancer 
patients without pneumonia [5]. 

Interstitial pneumonia is a response of the lung to a 
variety of insults. Atypical histologic responses in which 
the classic foamy exudate was not found have been 
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. TABLE 1 
Pathologic Findings in Group 1 


T ———MM——M— HH LILLL—————————————————————————— 


Case No Diagnosis Cause of Death ge 

eae Multiple myeloma Pneumonia | + = - 3.0 

M PEINE Chronic lymphocytic leu- Pneumonia - E — 3.5 
kemia 

ONE Hodgkin's disease Pneumonia - - + 1.5 

a oddsn2l Chronic lymphocytic leu- Clinical: sepsis and myocardial infars- = - - 0.8 
kemia tion; pathologic: pneumonia 

B vod» Acute lymphocytic leuke- Pneumonia - E - 1.75 
mia 


Note. — All patients in group 1 had interstitial pneumonia, hyaline membranes, alveolar cell proliferation, and rare plasma cells. 


TABLE 2 
Pathologic Findings in Group 2 
= 


Alveolar Cell 


Case No Diagnosis Cause of Death Interstitial Pneumonia Prolifacatien PC Score 
O.2¢6152 Chronic myelocytic leu- Sudden death, cause unknown -— — 3.0 
kemia 
v NP Multiple myeloma Renal failure and acute myocardia = Slight 1.0 
infarction 
B sevice Acute myocardial Acute myocardial infarction Focal lymphocyte -= 3.0 
infarction infiltrates 
` PE Lymphoma Widespread lymphoma sepsis suspected - — 1.0 
but not documented 
10. aa eaves Lymphoma Widespread lymphoma including central a = 2.0 


nervous system involvement 


Note. — No patients in group 2 had hyaline membranes, honeycomb exudate, fibrous exudate. foca interstitial fibrosis, or plasma cells. 


TABLE 3 
Pathologic Findings in Greup 3 


— A E*m 








Case No. Underlying Disease Chest Film 
TE. aaas Carcinoma of rectum Normal lungs 
and multiple mye- 
loma 
B uos Acute monomyelocy- Rapid development of right 
tic leukemia lower lobe infiltrate 
compatible with bacte- 
rial pneumonia 
NB usus Acute lymphocytic Rapid development of con- 
leukemia fluent infiltrates in the 
lungs 
d iscsi Hodgkin's disease Cavitary right lower lobe 


pneumonia 





Lungs 
PC Score 
Cross Microscopic 
Focal conselication with Acute pneumonia with 1.0 
fibrinous pleurisy Gram-positive cocci 
Pulmonary 2mboli and Pulmonary emboli and in- 0.5 
infarcts farction; focal thicken- 
ing of alveolar septa 
Uniform rubbery consis- Interstitial lymphocytic in- 1.0 
tency; alveoli not to- filtration, hyaline mem- 
tallyobliterated branes, organizing fi- 
brous exudate 
Congestionsand edema; 0.57 


foca cavitary pneu- 
mona 


eee EEE 


Note.—No patients in group 3 had plasma cells. 


described in lung biopsies [6]. If cysts may be found in 
the lung without any cellular reaction, then cysts might 
be found incidentally in association with interstitial 
pneumonia of different etiology. It is impossible to ab- 
solutely exclude chemotherapy or even oxygen therapy 
as causes of the pulmonary lesions, but there was no 
circumstantial evidence that this was the case. The 
chemotherapeutic regimes were fairly standardized in 
the whole group of 100 patients and oxygen therapy was 
administered only in response to the effects of the 
developing pneumonia and not in advance. The nature 
of the study precluded the use of one important piece of 


evicenc? for the significance of the organisms— a satis- 
factory response to specific chemotherapy. 

Chest radiography would seem of preeminent value in 
the diagnosis of P. carinii pneumonia. The pacients with 
P. carin. pneumonia (group 1) had chest radiographs of 
remarkably uniform appearance with extensive confluent 
infiltrates distributed symmetrically in the lungs with no 
evicence of pleural reaction. The radiograph c appear- 
ances conformed to the typical pattern described by 
others [7-9]. Variant appearances that have been de- 
scribed, such as localized nodular densities [10], unilat- 
eral or bar predominance [11], pleural effusions, and 
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Fig. 1. —Pneumocystis carinii pneumonia, group |. Time interval be- 
tween radiograph and death: within 24 hr (case 1), 16 hr (case 2), 4 hr 
(case 3), 24 hr (case 4), 14 hr (case 9): 
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Time interval between radiograph and death: within 2 days (case 6), 3 


Fig. 1.—Pneumocystis carinii infestation, no pneumonia, group Il. | | 
days (case 7), 22 hr (case 8), and 24 hr (cases 9 and 10). | 
10 
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postirradiation sparing of lung [12], were not encoun- 
tered. On the other hand, the group 2 patients showed no 
evidence of diffuse parenchymal lung disease. At most, 
pulmonary changes in this group indicated pulmonary 
venous congestion and heart failure. It should be noted 
that our study differs very radically from previous studies 
in that any suggestion of a coincident infective process, 
such as bacterial pneumonia, relegated the case to 
group 3. As far as was reasonably possible, the cases in 
group 1 were established as uncomplicated P. carinii 
pneumonia. 

As there is no single reliable laboratory test for P. 
carinii pneumonia short of histologic examination, any 
information the chest films might offer would be useful. 
This study suggests that the chest radiograph is capable 
of sharply separating subclinical P. carinii infestation 
from manifest P. carinii pneumonia. In this small series, 
chest radiography accurately reflected the extent of the 
host response to the organism. It indicated the extent 
and severity of the cellular reaction and alveolar exuda- 
tion. 

However, as is well known, the radiographic findings 
in P. carinii pneumonia are not specific. The differential 
diagnosis of diffuse pulmonary opacities in an immuno- 
compromised patient with an underlying hematologic 
malignancy would range from direct lymphomatous or 
leukemic involvement of the lung through adult respira- 
tory distress syndrome from sepsis, pulmonary hemor- 
rhage, and edema to the opportunistic viral, protozoal, 
bacterial, and fungal pneumonias. Lung biopsy is often 
necessary for differentiation. The finding of P. carinii 
organisms does not per se indicate that the infiltrates are 
a specific host response to these organisms, but certain 
histologic features described above are extremely valua- 
ble in this respect. Nevertheless in the appropriate clini- 
cal setting the development of extensive confluent opac- 
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ities on the chest radiograph must make P. carinii pneu- 
monia a very serious diagnostic consideration. 
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Endometriosis: Clinical and Ultrasonic Correlation 


BEVERLY G. COLEMAN,’ PETER H. ARGER. AND CHARLES B. MULHERN, JR. 


Thirteen patients with surgically proven endometriosis un- 
derwent ultrasonography as part of their diagnostic evalua- 
tion. An attempt was made to assess the sonographic char- 
acteristics of endometriosis to determine if a characteristic 
pattern would emerge when the clinical presentations and 
physical findings were coupled with the ultrasonic picture. 
Ultrasound showed pelvic masses in all patients. Most 
masses appeared spherical and separate from the uterus and 
were cystic or predominantly cystic with scattered peripheral 
echoes. This retrospective study suggests a more useful role 
for ultrasound than previously recognized in the clinical man- 
agement of patients with endometriosis. 


Endometriosis results from the presence of actively func- 
tioning endometrial tissue in an aberrant location. Al- 
most any organ of the body may be involved. The most 
common site is the cul-de-sac of the pelvis. Other fre- 
quently affected pelvic organs include the ovaries and 
fallopian tubes, uterus, rectosigmoid colon, and bladder. 
Remote disease has been described in the lungs and 
pleura, extremities, skin, umbilicus, appendix, kidney, 
and ureter [1]. 

Endometriosis is a clinical enigma because of its 
variable manifestation. The disease ranges from being 
totally asymptomatic to completely disabling. There is 
often a marked disparity between the extent of the 
disease and the symptomatology. Early diagnosis is 
crucial because endometriosis tends to be progressive 
and can result in complete loss of childbearing potential. 
Exploratory laporatomy is often performed when the 
diagnosis is still uncertain. 

Gray scale image processing has resulted in enhance- 
ment of soft tissue detail in ultrasonic examination of the 
pelvis. This study attempted to assess the sonographic 
characteristics of endometriosis to determine if a char- 
acteristic pattern would emerge when the clinical pres- 
entations and physical findings were coupled with the 
ultrasonic picture. 


Subjects and Methods 


In the last 3 years, 13 patients with a histologically proven 
diagnosis of endometriosis underwent ultrasonic examination 
as part of their diagnostic evaluation. All examinations were 
performed prior to surgery with commercially available gray 
scale units, including a Picker EDC-6 and a Unirad Sonograf III. 
Either a 2.25 MHz or a 3.5 MHz transducer with the aopropriate 
focus was used. Images were recorded on both Polaroid and x- 
ray film. Serial transverse and longitudinal scans at 1 cm 
intervals were performed on all patients. The ultrasound exami- 
nations were collected and subsequently reviewed for similari- 
ties. While all patients were known to have endometriosis, the 
extent of involvement and ultrasonic characteristics of the 
disease were not known. All cases were initially reviewed by one 
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observer t evaluate both the extent of disease end its sono- 
graphic character. These observations were then reviewed and 
confirmed by two other observers. 

Of 13 patients, 12 ranged in age from 21 to 32 years. The 
other patient was 66 years old. All patients were of low parity, 
none having experienced more than two term deliveres. The 
most frequent presenting complaints were pelvic pain and 
infertility. 

In seven cases, clearly definable mass lesions were palpated 
on the inicial physical examination. In two cases there was 
nonspecifi> nodularity, thickening, or tenderness ia the cul-de- 
sac. In four cases, the pelvic examination was entirely normal. 
The disease was restricted to the pelvis in all cases except one 
(case 2) in which the endometrioma was at the incision site of a 
previous laparoscopy (fig. 1). The chronicity of the disease was 
evicent in ‘hat most patients required two or more hospitiliza- 
tiors and underwent two or more surgical procedures because 
of recurrert disease. In two cases, surgery was delayec due to 
other clinical problems. Three cases are very recent aad only 
one surgical procedure has been performed in each case thus 
far. 


Results 


Litrasound was superior to the physical examination 
in indicating the presence of a mass lesion. Masses were 
seen on ail ultrasound examinations even thougF there 
was no pnysical evidence of a mass in four of the 13 
cas2s. Masses were 2-11 cm in their greatest cimension. 
In two casas, distinctly separate bilateral adnexal masses 
wer2 seer (fig. 2). The overall shape of the mass was 
spherical in 10 cases (fig. 3). Eight masses hed the 
acoustic properties of a cyst (fig. 4), two were solid, and 
three were complex with a predominently cystic compo- 
nent. In 10 cases, echoes occurred in the derendsnt or 
more peripheral portions of the mass (fig. 5). One Cystic 
mass had a fluid level with echoes that dropped :o the 
dependent portion of the mass when the patiert was 
repositioned (fig. 6). In eight cases the masses were 
definable as structures separate from the uterus (fig. 7). 
Four cases lacked a distinct interface between :he uterus 
and the acjacent mass. In one case there was an inter- 
vening pregnancy (fig. 8). 

The surgical findings correlated well with the ultra- 
sonic character of the lesions. In the mass w th e fluid 
leve , a chocolate cyst was found at surgery (case 4). No 
mass uterine interface was seen in four cases (cases 6, 
9, 10, 13). In two of these four cases, the masses were 
very irregu ar in shape. Surgery revealed extensive pelvic 
endemetricsis with uterine adhesions in three casas. In 
the fourth case (case 13), endometrial tissue had invaded 
the colon and bladder. Three cases required total ab- 
dom nal hysterectomy and bilateral salpingo-cophorec- 
tomy thus demonstrating the serious nature of the dis- 
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ease. The results of the clinical and ultrasonic observa- 
tions are summarized in table 1. 


Discussion 


Based on histologic studies, the incidence of endo- 
metriosis in all women undergoing gynecologic surgery, 
now varies from a low of 896 to as much as 3096 [2]. 
Endometriosis is a difficult disease to manage clinically, 
and an optimal response to therapy is most likely if the 
disease is detected in its early stages prior to the devel- 
opment of an extensive inflammatory reaction. There- 
fore, it is important to recognize the disease as early as 
possible. 

In our hospital, a large infertility clinic yields a consid- 
erable number of patients who are being managed for 
endometriosis. Since the clinical picture of endometri- 
osis is often relatively specific, many of these patients 
are treated surgically with laparoscopy, commonly fol- 
lowed by laparotomy if indicated. Ultrasonography has 
not been performed as frequently as barium enemas and 
excretory urography. 

The results of this study indicate that the ultrasonic 
appearance of endometriosis is more specific than pre- 
viously appreciated. Pelvic masses are commonly visu- 
alized, though often not palpable on pelvic examination. 
Most of the masses encountered were either cystic or 
complex and the majority possessed a predominantly 
echo-free central core with scattered echoes confined to 
the periphery or dependent portion. Most masses were 
separate from the uterus. Contiguity with the uterus and/ 
or an irregular shape indicated extensive disease with 
associated adhesions of the uterus. A very irregular mass 
also indicates the probability of involvement of adjacent 
organs such as the bladder and colon. 

Other predominantly cystic masses that may pose a 
problem in the differential diagnosis include ovarian 
lesions such as cysts, abscesses or neoplasms, and 
ectopic pregnancy. Simple ovarian cysts differ from 
endometriosis in that these masses, although spherical, 
are usually sharply marginated and entirely echo free [3]. 
The masses are commonly discovered on routine physi- 
cal examination in asymptomatic patients. Tuboovarian 
abscesses may be primarily cystic or complex. These are 
usually thick walled and irregular in shape with coarse 
internal echoes. The clinical setting is often the differ- 
entiating factor in that there is frequently moderate to 
severe tenderness on bimanual examination in patients 
with an elevated sedimentation rate, temperature, and 
white blood cell count [4]. On the other hand, patients 
with endometriosis seldom have signs of systemic infec- 
tion. 

Cystadenomas or cystadenocarcinomas are relatively 
uncommon ovarian neoplasms. Pseudomucinous cys- 
tadenomas tend to be multiloculated with a complex 
internal echo pattern because of the mucinous contents 
of the mass. Serous cystadenomas usually appear as 
smooth, thin-walled cysts. Two mucinous cystadenocar- 
cinomas have been described as cystic masses with 
prominent septations like spokes of a wheel. Ascites may 
be associated with both serous and mucinous cystaden- 
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TABLE 1 
Ultrasound Characteristics of Endometrial Masses 


Acoustic Maximum Mass/ Peripheral 
Properties/ Diameter Uterine Echoes 
Case No. (cm) Interface in Mass 
Cystic 
eee ee eT 7 Yes Yes 
E OE dudes 2 re pana 
T TETTE 4 Yes Yes 
Ds o cateboun RES oe 11 Yes Yes 
(Oe re 7 Yes Yes 
-— áo—— 2R, 4L Yes Yes 
ih E PEET 8 Yes Yes 
19 .uerxgda.4pkebtei 5R, 3L Yes Yes 
Complex: 
B eaiedaes «bd wa 11 No Yes 
-ESIET AIE E E 6 No Yes 
IB eee reer es Te 7 No Yes 
Solid: 
tnr 5 Yes No 
IB uocseeqpobpbna t ns 4 No No 





Note. — The masses in cases 6, 10, and 13 were of irregular shape; all others were 
spherical. 


ocarcinomas [5]. These lesions are usually discovered 
routinely in asymptomatic patients, or after metastatic 
spread of malignant disease. 

With an ectopic gestation some uterine enlargement 
usually occurs with diffuse amorphous echoes second- 
ary to the response of endometrial tissue to circulating 
hormones. A primarily cystic adnexal mass may be seen 
with an irregular margin. The clinical setting is often 
quite different from endometriosis. Patients may have a 
positive pregnancy test, irregular vaginal bleeding or 
passage of tissue fragments, and acute onset of severe 
abdominal pain or shock. An ectopic gestation can be 
diagnosed with certainty only if an adnexal mass is 
associated with an identifiable extrauterine gestational 
sac [6]. 

At the outset of this study, the diagnosis of endometri- 
osis was seldom suggested to the clinician prior to 
surgery. However, after learning the histologic diagnosis 
and reviewing the echogenic characteristics of masses 
seen in the earlier cases, our ability to recognize the 
disease improved considerably. This enabled us to in- 
form the surgeon of the most likely diagnosis of endo- 
metriosis prior to operation in our most recent cases. 

Endometriosis should be suggested as the most likely 
diagnosis if the previously described clinical and ultra- 
sonic criteria are met. We have found that the most 
important clinical findings are relatively young patients 
(21-32 years), nulliparous or of low parity, and with 
pelvic pain or infertility without laboratory data suggest- 
ing infection. The most important ultrasonic findings are 
cystic or predominantly cystic adnexal masses with pe- 
ripheral echoes, spherical, and definable as separate 
structures from the uterus. 

We believe ultrasound has a more useful role than 
usually ascribed to it in the diagnosis and clinical man- 
agement of endometriosis. It provides a means of accu- 
rately assessing the presence, location, size, and echo- 
genic characteristics of pelvic masses that may not be 
discernible clinically. In cases where surgery is contem- 
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Fig. 1.—Case 2. Transverse scan through 
pelvis. Small cystic endometrioma (arrows) in 
subcutaneous tissues just anterior to bladder 
(B). Endometrioma is in inferior portion of 
laparoscopy scar. U = uterus. 

Fig. 2.—Case 12. Transverse scan through 
pelvis 10 cm below umbilicus. Bilateral en- 
dometriomas (arrows) clearly definable as 
Separate structures from uterus (U). B = blad- 
der. 


Fig. 3.—Case 3. Transverse scan 12 cm 
from umbilicus. Spherical cystic mass (ar- 
rows) posterior to uterus (U). 

Fig. 4.— Case & Longitudinal scan 3 cm 
right of midline. Predominantly Cystic mass 
with echoes confined to periphery of lesion 
(arrow). B — bladder. 


Fig. 5.—Case 12. Longitudinal scan 4 cm 
left of midline. Echoes in dependent portion 
of endometrioma (arrows ) of ovary. 

Fig. 6.— Case 4. Transverse scan of 11 cm 
endometrioma with apparent fluid level (ar- 
rows ). 


Fig. 7.— Case 7. Longitudinal scan in mid- 
line of pelvis. Bladder (B), uterus (U), and 
clearly separate cystic endometrioma (ar- 
rows ). 

Fig. 8.—Case 11. Transverse scan of pel- 
vis. Intrauterine pregnancy with a gestational 
sac (arrow ) within uterus (U) and large cystic 
endometrioma (E) in right adnexal region. 


plated, valuable information may be obtained regarding 
the extent of disease and the likelihood of involvement 
of other organs. A specific histologic diagnosis of endo- 
metriosis can be suggested in conjunction with a strong 
supportive clinical history. 
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Primary Renal Calculi: Anderson-Carr-Randall Progression? 


ANDRÉ BRUMER' 


Although numerous reports deal with the histology of renal 
medullary calcification, there has been only limited applica- 
tion of radiographic methods for its description. From routine 
autopsy material, findings on 61 kidneys studied by high 
resolution radiography are presented and related to those of 
Randall (1937), Anderson (1945), Carr (1954), and others. 
Histologically Anderson found microscopic plaques formed 
from coalesced calcific “droplets” in the pyramics of practi- 
cally all of 168 kidneys, including some very young infants. 
Carr, using microradiographic techniques, also found calcific 
deposits in nearly all of 209 kidneys from patients cver 9 years 
of age. Anderson and Carr separately concluded that the 
calcific deposits they demonstrated could, by migration, form 
the subepithelial plaques that Randall observed earlier. The 
present work illustrates some radiologic aspecis of renal 
calcification which seem to support a hypothesis that primary 
renal calculi result, under certain circumstances, from the 
migration of calcific deposits from the substance to the sur- 
face of renal papillae. In order to emphasize the pathogenetic 
sequence of the work of the previously mentioned authors, it 
is proposed that the sequence of events be referred to as the 
Anderson-Carr-Randall morphologic progression of primary 
renal calculus formation. Proposals are made for additional 
experimenta! work. 


Although much literature relates to the role of the kidney 
in the physiology and pathophysiology of calcium me- 
tablism [1, 2], the site of the formation of primary renal 
calculi is still uncertain. This is illustrated, for example, 
by some of the questions and answers given during 
discussions of the subject at a recent National Research 
Council Conference on the physical aspects of urolithia- 
sis [3]. To the question whether a stone is formed in the 
renal substance or at the outlet of the tubules, the 
answer was that this is not known and that there are 
several points of view [3]. To a similar question another 
speaker replied that there was no certainty whether a 
stone formed in the renal papilla or in the calyces 
Or perhaps even at a higher level than the papilla 

. where stones actually originate constitutes a 
problem. ...” [3]. 

Whereas some of the pieces of the puzzle of primary 
renal stone-formation seem to have been uncovered, a 
definitive study putting them together into a recogniz- 
able whole is still to be done. These include the obser- 
vations of Randall [4, 5] suggesting an "initiating lesion" 
arising from a subepithelial calcium-containing plaque 
(Randall's plaque); the finding by Anderson and Mc- 
Donald [6, 7] that microscopic calcareous deposits in the 
renal papilla are very common and may be normal; the 
work of Carr [8, 9] who showed that calcium could 
frequently be radiographically demonstrated in the kid- 
ney, and who theorized that the function of the renal 
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lymphatic system plays a critical role in renal stone 
formation. 

Building on an earlier proposal by Carr [3] and on 
more recent work by Haggitt and Pitcock [70] on the 
electron microscopic demonstration of renal parenchy- 
mal calcification, the following hypothesis is s:ated: 

1. Histologically demonstrable calcium-containing 
structures are normally present in the human kidney. 

2. Under abnormal conditions the normal y present 
calcium accumulates in larger concretions which may 
either remain within the renal parenchyma or may mi- 
grate centrally, to the surface of one or more renal 
papillae and may then become clinically s gnificant. 
Under these circumstances the calcium may b£ rad olog- 
ically detectable, either by clinical or experimental radio- 
graphic methods, depending on the size of the accumu- 
lation. Such abnormal conditions would include one or 
more of many factors (e.g., biochemical, dietary, geo- 
graphic, hormonal, immunologic, etc). The extant of the 
abnormal renal calcium deposition would deperd on 
whether the entire environment of the kidney (renal 
macroenvironment) or only a small segment of the envi- 
ronment of the kidney (renal microenvironment) had 
beer affected by such factors. 

In the hope that an eponymous title will maintain a 
focus on the pathogenetic unity of the contributions of 
the original workers, the term Anderson-Car--Randall 
progression of renal calculus formation is proposec. 

There is a remarkable lack of radiographic literature 
dealing with the demonstration of renal calcific patterns 
in autopsy material. | present relatively limited radio- 
graphic findings from routine autopsy material, as they 
seem to lend support to the findings of those cbservers 
previously mentioned and to the hypothesis presented. 
Certein observations suggest further work that might 
define more clearly the pathogenesis of rena calculus 
formation. 


Materials and Methods 


The material presented in this report was derivec from 61 
grossly normal (except for postmortem congestion) kicneys 
removed at an equal number of autopsies. The 61 kidneys were 
from 27 female and 34 male patients aged 14-83 years. Most of 
the patients had died of conditions common to most busy 
community hospitals: chronic pulmonary diseases, diseases 
associated with arteriosclerosis, leukemia, and also following 
various types of surgery and subsequent complications. The 
state cf hydration and nutrition and the biochemical composi- 
tion of each patient's blood and urine prior to death unfortu- 
nately were not recorded and cannot be determined in retro- 
spect. They might have provided interesting correlat ons with 
the raciographic studies of the autopsy tissue. Although many 
interre ated factors in the nutritional aspects of metabolic prob- 
lems are associated with urolithiasis, the patient's fluid intake is 
by far the most important factor relating to the actual formetion 
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Fig. 1.—A and B, 51-year-old woman who died of multiple sclerosis. A, Radiograph of slice of kidney. Papilla (arrow) shows fan-shaped calcific 
pattern. B, Detail of A. C and D, 57-year-old woman who died of reticulum cell sarcoma. C, Radiograph of slice of tip of complex renal papilla 
demonstrating fan-shaped calcific pattern. D, Detail of C. E, Alizarin red-stained full-thickness section of histopathologic preparation of renal papilla 


(reprinted with permission from [11]). 


or lack of formation of renal calculi according to Smith et al. 
[2]. 

The kidneys we examined were part of a larger group (160 
kidneys) removed for the purpose of vascular anatomic injec- 
tions. For various reasons the 61 cases used for this paper were 
found to be unsuitable for injection studies. 

Radiography was first performed on the intact kidneys. Sub- 
sequently the kidneys were immersed in formalin for 2-3 days. 
Longitudinal coronal slices about 4 mm thick were then made, 
and the slices were radiographed. 

All radiography was performed with Faxitron (Hewlett-Pack- 
ard) equipment and Eastman Kodak industrial type film, either 
Type M or Type R, or both. The whole kidneys were exposed at 


28 kVp and the slices at 16-18 kVp. Using a x7 calibrated hand 
lens, we were able to see calcific particles of about 100 um and 
perhaps even somewhat smaller. 

In only 1096 of these cases were radiographs that included 
the renal areas taken prior to death. In none of these could renal 
calcification be detected with any certainty. 


Observations 


Excluding calcification seen in arteriosclerotic vessels 
and in one tumor, we found evidence of varying degrees 
of parenchymal calcification in 39 of the 61 kidneys 
examined. This seemed to confirm radiologically a num- 
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Fig. 2. —A, 59-year-old woman who died of emphysema and cor pulmonale. Radiegrapa of slice of kidney, considerably enlarged. Cortical margin on 
right and pyramids at left. Numerous rounded 0.2 mm caicific densities throughout renal substance. B, 73-year-old woman who died with severe 
arteriosclerosis, active pyelonephritis, and arteriolar nephrosclerosis. Radiograph of siice near renal surface, considerably enlarged. Much of the 
calcification evident only under hand lens magnification. C, 66-year-old man who died with generalized arteriosclerosis. Radiograph of senal papilla. 
Note many tiny globular and streaky calcifications extending throughout pyramid. Several large calcifications near tip. Because of the th ckness of the 
slice, some caicifications appear to lie outside contour of papilla. They are convergang from bases of complex pyramid. 


ber of calcific patterns previously described by others in 
histologic material. Thus, we demonstrated the following 
predominant patterns: 

1. A fan-shaped pattern of calcific streaks, focusing on 
the tip of the renal papilla (figs. 1A-1D). This pattern 
conforms to the calcific pattern shown, for instance, in 
the full-thickness photomicrograph of a renal papilla 
illustrated by Cooke (fig. 1E) [11]. This pattern was found 
in 25 of the-61 kidneys, occurring in patients 28-83 years 
old. 

2. A second pattern, composed of spherical stipples of 
calcification varying in size from being barely perceptible 
through a x7 hand lens to about 0.2 mm, occurred in 23 
kidneys of patients 14-77 years old. These calcific depos- 
its varied widely in number, from a few scattered or 
clustered deposits to, in one case, a veritable cloud of 
particles. Such particles could be seen in any part of a 
kidney, but appeared to be more frequent in the medulla 
(fig. 2). 

In 10 patients calcifications conforming to both pat- 
terns A and B were seen. 

3. Another pattern, with the impression cf calcific 
spherules clustered in a mulberry pattern, was seen in 
three middle-aged patients. One (fig. 3A) had an appear- 
ance similar to a case described by Randall in 1937 [4]. It 
was triangular, about 4 x 1.5 mm, and seemed plastered 
against the side of a complex papilla in the region of the 
fornix. An almost identical calcific density, identified as 
a "Randall's plaque," was illustrated in figure 4 of the 


article by Stewart [12], from a previously unoublished 
radiograph attributed to Carr. 

Photographic magnification of the "plaqu»" im my 
case unexpectedly revealed that it was apparently com- 
posed oí multiple tiny spherules (fig. 3B). It is obvious 
that this finding is identical to that of Carr in 1954 [8]. He 
found that "radiographs of thick sections througn pa- 
pilla with adherent stones confirm the view that in 
reality the ‘plaque’ is composed of multiple concretions 
aggregated together. ... 

A kidney from another patient showed a semispherical 
calcific mass located along the lateral aspect of a pepilla. 
This4.5 x 3 mm density also had a mulberry appearance. 

A kidney of a third patient showed a 4-mm-diam 
calcific deposit at the tip of a papilla (fig. 4A). Cf interest 
is the fact that the main calcific mass appears to be 
"followed" by several smaller globular densities cf the 
type described by Carr [8]. Of additional interest in the 
latter kidneys was the appearance of a striated calcific 
pattern in another papilla, which also contained a few 
tiny calcific spherules (fig. 4B). One can only speculate 
that the renal papilla of figure 4A at one time m ght have 
had the appearance seen in figure 4B. 


Discussion 


In 1937 Randall [4] first described his findings of a 
“milk patch” at or near the tip of one renal pacilla n 12 
kidneys from 104 routine autopsies. These plaques were 
visible by a hand lens and microscopically were seen to 
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be subepithelial. In one kidney such plaques had eroded 
through the papillary epithelium and had become the 
"initiating lesion" for the formation of a triangular mul- 
berry calyceal calculus plastered against the side of its 
papilla. 

Subsequently, Randall [5] reported such plaques as 
occurring in 19.696 of kidneys examined in 1,154 autop- 
sies. He proposed that they developed in a small area of 
degenerated papillary tissue. 

In a recent microscopic study of renal medullary calci- 
fications involving 200 kidneys from 100 randomly se- 
lected autopsies, Haggitt and Pitcock [10] noted that the 
renal papillae of 23 of the patients contained grossly 
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Fig. 3.—58-year-old man who died 
of bronchogenic carcinoma. A, Radio- 
graph of slice of kidney. Calcification 
(arrow) near fornix of complex papilla. 
B, Detail of calcification. Actual size 
of calculus about 1.5 x 3 mm. Note 
mulberry contour. 


Fig. 4.—A, Radiograph of papillary 
tip and calyx. Calculus at tip of papilla. 
Note small, separate globular calcifi- 
cations migrating (?) toward tip. Also 
fine calcific streaks in body of pyra- 
mid. B, Another papilla from same 
patient. Note striated pattern of cal- 
cific stipples and streaks in pyramid 
and calyceal wall. 


recognizable Randall's plaques. Figure 5 is reproduced 
from their article, a beautiful illustration of the entity 
known as a Randall's plaque. 

The work of Anderson and McDonald [6, 7] gave a 
reasonable clue to the nature and origin of Randall's 
"initiating lesion." In studying 148 surgically removed, 
diseased kidneys and 20 apparently normal autopsy 
kidneys, Anderson found microscopic evidence of cal- 
careous plaques or tiny stones in the parenchyma of 
renal pyramids in almost all specimens [6]. In only three 
grossly diseased kidneys, all from patients under age 2, 
he did not find such calcific deposits. Anderson pointed 
out that his determinations were made from an average 
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Fig. 5.—Subepithelial calcium deposit (Randall's plaque) at lateral 
margin of renal papilla reduced from x35 (reprinted with permission 
from [10]). 


of only three microscopic sections per kidney. He esti- 
mated that it would take 10,000 microscopic sections to 
completely examine a kidney with 10 pyramids. 

Anderson [6] cited two "generally accepted oostulates 
regarding kidney physiology" and correlated them with 
his microscopic findings, proposing as a result ‘‘a some- 
what different interpretation of the etiology of kidney 
stones" from the one proposed by Randall. The postu- 
lates to which Anderson referred were: (1) the concentra- 
tion of calcium and related ions is high in the tissue 
fluids about the renal tubules, and (2) phagocytic cells, 
probably macrophages, are abundant about renal tu- 
bules, and macrophages have an affinity for calcium. 

The interstitial calcareous plaques (microp!aques) 
demonstrated by Anderson seemed to be the result of 
coalescence of innumerable microspherules of calcar- 
eous material. Anderson referred to the microspherules 
as "droplets." These "droplets" were apparently formed 
as a result of calcareous material being absorbed by 
phagocytic cells, these cells subsequently dying and 
leaving calcareous "droplets" in the interstitial tissues 
(fig. 6). 

Location of these "droplets" beneath the epithelial 
covering of the renal papilla might be followed by ero- 
sion of the epithelium. Anderson proposed that Randall's 
plaques were probably the result of aggregat on of mi- 
crocalculi which he had described and not due to pri- 
mary degenerative changes in the papilla. 

Carr's work [8] offers the best radiographic studies to 
date. Unfortunately Randall, Anderson, and Haggitt and 
Pitcock [10] did not use radiography in conjunction with 
histologic methods. Carr examined, by extremely sophis- 
ticated radiographic techniques, 98 partial nephrectomy 
specimens and 111 kidneys obtained at autopsies from 
patients dying of nonrenal causes. Intact kicneys and 
slices of kidneys were radiographed. Extremely thin 
slices were examined at voltages so low that a vacuum 
had to be used between the tube and the specimen, 
some exposures lasting 24 hr. Fine-grain film allowing 
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Fig. 6.— Photomicrograph from section of pyramid of cyelonephritic 
kidney (x 700). Clearly apparent coalescence of microscocic “droplets” 
and of such droplets into calcific plaques. (Reprinted with permission 
from [7].) 


macnification of 200-300 diameters was used. He ‘ound 
that. in practically all kidneys from patients over age 9, 
small ccncretions just visible to the naked eye could be 
demonstrated. Usually one or two could be seen, but 
some kidneys contained a dozen or more. Th» majority 
of these concretions, when they reached a ciameter of 
about 0.2 mm, were spherical. Some were as large as 1-2 
mm in diameter. 

Carrs concretions were primarily located in three 
regions: (1) just outside the calyceal fornices or at the 
sides of the renal pyramids in line with the interlobar 
vessels; (2) in the corticomedullary junction zone; and 
(3) immediately beneath the renal capsule. 

An aggregation of these concretions coulc in some 
kidneys be seen in the region of the fornix or adherent to 
the side of a papilla, and such “plaques” could be seen 
to ba composed of numerous macroscopic round con- 
cret ons, much as Anderson's microliths were composed 
of numerous microscopic "droplets." Even when a large 
stone formed at the tip of a papilla, smaller cnes were 
seer behind its base. This would seem to match our 
figure 44. 

Se consistently did Carr, radiologist, and St2wart, his 
surgical colleague, find small concretions in tne region 
of tFe fcrnix (just extrinsic of the forniceal lumens that 
they have used, respectively, the terms Stewart's nest [9] 
and Carrs pouch [12] in their publications. 

Cerr suggested that because the microliths demon- 
strated by Anderson are apparently a normal phenome- 
non. one must account for the way in which the body 
disposes of them. He proposed that this function is 
performed by the lymphatic system. Carr cites the work 
of Goodwin and Kaufman (cited [9]) and of Rawson [13] 
on tne lymphatic system, and indicates that the renal 
lymphatic system undoubtedly plays an enormously vital 
"cleansing" role in the kidney. To quote Carr [9]: 

We know that in the lungs particulate metter 
inhaled gets into the alveoli, and then t is 
taken up in the lymphatics and transported to 


756 BRUWER 


where it can do no more harm, as long as the 
mechanism is working properly. | believe that 
the kidney functions in the same way. | think 
that effete cells, debris of all sorts, calcium 
which has been re-absorbed and come out of 
solution in the interstitial fluid where there is 
always debris available to act as a nucleus to 
precipitation all get removed with the protein 
and interstitial fluid into the lymphatics. 

Carr postulated that any abnormality that can result in 
overload of calcium in the kidney, or interference with 
lymphatic drainage, could result in overproduction of 
microliths and the development and accumulation of 
larger concretions. The rounded shape of the latter, he 
postulated, can be attributed to their being molded in 
lymphatic channels. Any of these concretions (macro- 
liths formed from microliths) could eventually erode into 
the calyceal lumen. They may be washed out or, by being 
adherent, grow in size in a calyx. Because of microre- 
gional pathologic changes in the kidney, calculi would 
tend to re-form in the same region after having passed or 
having been removed without resection of the involved 
area. 

Epstein [1] pointed out that the glomeruli of a healthy 
adult filter about 9-10 g of calcium per day and that 98% 
of this is reabsorbed by the renal tubules. Ullrich and 
Jarausch (cited in [1]) believed that the calcium content 
of the kidney manifests a gradient, the concentration 
being progressively higher toward the papillary tip. Such 
a chemical gradient was confirmed by the work of Cooke 
and Rosenzweig [14]. They found, by chemical analysis 
of calcium content in samples of kidney tissue, evidence 
of a calcium gradient in the human renal medulla, the 
highest values being in the region of the papilla. 

Cooke [11], in a careful histologic examination of 62 
apparently normal kidneys, found calcification in 43 
cases (69 96). Calcium was seen in the papilla in all these 
cases, usually in substantial amounts, and occasional 
deposits were seen in the outer medulla in 20 cases. In 
nine cases calcification was seen in the cortex. Cooke's 
study showed that the location of papillary calcification 
was invariably in the basement membrane of the long 
loops of Henle, which descend for variable distances 
into the medulla, sometimes as far as the papilla. Al- 
though some showed evidence of calcium in all parts of 
the kidney, all showed calcium in the papilla. Cooke did 
not find calcium to lie free in the tubular lumens. Figure 
1E, reproduced from Cooke's article, shows the fan- 
shaped calcific pattern, similar to that which we fre- 
quently encountered in our radiographs. 

Anderson [6], too, concluded that the microscopic 
collections of calcium "seemed to occur anywhere ex- 
cept within the lumen of the tubule. A few specimens 
were found with the deposits within the tubules, but it 
seemed to me that they had eroded into the tubules from 
the surrounding parenchyma.” 

We should make reference to the work of Vermeulen 
et al. [15] on experimental calculogenesis. For example, 
by mixing oxamide in the diet of rats, they could rapidly 
produce spectacular oxamide deposits that extruded 
from the papillary tip. Streaks of oxamide crystals could 
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be shown to involve the renal papillary substance exten- 
sively and these deposits were described as being "in 
the collecting ducts" [15], that is, quite unlike the find- 
ings of Anderson and Cooke in humans. Vermeulen et 
al. speculated that such accumulations usually '"abort 
into the pelvis" and, being small enough, presumably 
usually wash out. But occasionally a small piece might 
be caught at the ostium of a duct of Bellini, thus 
providing an "embryo" upon which, under the right 
circumstances, crystallization would result in the devel- 
opment of a calculus. 

Carr [9] does not believe that the work of Vermeulen et 
al. is relevant to the process of so-called primary renal 
calculus formation. He believes that their experimental 
results relate to nephrocalcinosis (i.e., "a totally different 
disease process to that of calculus formation’). 

Spheroidal morphology may have special significance. 
| was struck by the fact that many of the calculi demon- 
strated in the study material conformed to the spheroidal 
pattern described by Carr [8]. | also noted, as did Carr, 
that concretions might lie in a line or a chain. Another 
appearance that | noted was that spherules tend to 
cluster in the region of the papillary tip, sometimes 
seeming to follow a large calculus which appeared to be 
composed of multiple macrospherules in a mulberry or 
botryoidal pattern (figs. 3 and 4). Spheroidal geometry 
seems to play a basic role in the life cycle of primary 
renal calculi, from the microspheroidal stage to macro- 
spheroidal agglomerations. 

Haggitt and Pitcock [10] performed light and electron 
microscopic studies of renal medullary tissue obtained 
at necropsy from 100 patients aged 18-91 years. In 
all 100 pairs of kidneys examined, they were able to 
demonstrate minute laminated spherules which stained 
for calcium in the medullary interstitium and in the 
basement membranes of collecting ducts (fig. 7A). One 
of their illustrations of a typical spherule, enlarged 
x54,000, demonstrates the lamination of these bodies 
beautifully (fig. 7B). 

Doyle et al. [16] recently demonstrated concentric 
layering in concretions smaller than 50 um obtained 
from mollusk kidneys (fig. 8). 

Boyce [17] observed calcium and phosphate-contain- 
ing microspherules and macrospherules by light, elec- 
tron, and scanning electron microscopic analysis of 
calculi recovered from 28 patients classified as ‘‘idio- 
pathic oxalate or phosphate stoneformers." Lamination 
was a common finding in their material. 

Anderson and McDonald [6, 7] and Haggitt and Pitcock 
[10] found a strong tendency for aggregations of the 
concretions which they had described to migrate into a 
subepithelial location in the renal papillae, that is, for the 
formation of Randall's plaques, with a consequential 
proclivity to erode through the epithelium and initiate 
the development of a free calculus. 


Conclusions 


Hypothesis of Anderson-Carr-Randall progression of 
primary renal calculus pathogenesis. Anderson's histo- 
logic studies demonstrated the "normal" presence of 
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Fig. 7.—A, Reproduction of lami- 
nated electron-dense bodies in base- 
ment membrane of collecting duct. 
Duct epithelium shows postmortem 
degeneration. Reduced from x21,000. 
(Reprinted with permission from [10].) 
B, Laminated electron-dense body in 
interstitium, surrounded by collagen 
fibrils. Reduced from x54,000. (Re- 
printed with permission from [10].) 
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Fig. 8.—A, Tissue section (6 um thick) of Argopecten iwadians kidney choked with phosphorite concretions. Note concentrie layering of 
concretion (A). H and E stain. (Reprinted with permission from [16]. B, Close-up of concretion from kidney of mollusk Mercenaria mercenaria, 
showing microbotryoidal texture (compare human “mulberry” texture). (Reprinted with permission from [16].) 


calcium in the tissues of the renal papilla, work that has 
been confirmed by others [10, 11]. Carr's raciologic 
studies have substantiated, at the microradiographic 
level, Anderson's original work. Only the impossible— 
moving pictures of the drift of Anderson's and Carr's 
calcific deposits from a locus within the substance of a 
papilla to a subepithelial location near or at the surface 
of the papilla— could "prove" that Randall's subepithelial 
plaques and "initiating lesions" originate from deeper 
calcific deposits. | believe that the circumstantial evi- 
dence is overwhelming and there is usefu logic in 
thinking of the formation of primary renal calculi as 
being initiated by a pathogenetic progression that | 
propose to call the Anderson-Carr-Randall progression 
of primary renal calculus formation. 


Much more correlated information is needed cor cern- 
ing nistcpathologic and radiographic findings on much 
larger ‘normal’ populations, under known cor ditions of 
hydration and nutrition. Investigations such as those 
being performed on the renal lymphatic system by Clark 
and Cuttino [18] are also of interest. For example. can 
metnods of "sifting" the main renal lymphatics fcr cal- 
careous microspherules under varying conditions cf diet 
and hydration be developed? Or can the rrain renal 
lymphatics be obstructed with a view to stbsequent 
radiologic and microscopic evaluations of the renal pa- 
pillae for evidence of Carr's concretions and Randall's 
plaques? 

Because of the common finding of calcific mizrospher- 
ules in the tissues of the renal papilla histolog cally and 
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radiographically, might one speculate, for example, that 
some or many cases of microhematuria might be due to 
erosion of these tiny plaques into the lumen of the 
urinary tract, and might electron microscopy of the 
urinary sediment from such patients be worthwhile? 
Furthermore, because the degree of physiologic hydra- 
tion apparently affects the extent of the presence of 
calcium within the renal papilla and presumably, there- 
fore, the chance of calculus formation [2], might electron 
microscopy of urinary sediment under various conditions 
of hydration perhaps be expected to yield, or not to 
yield, microcalculi? 

We know that calcific "droplets" and microcalculi 
commonly exist in the renal pyramids. We also know that 
small, subepithelial calcific plaques composed of calcific 
microspherules are not uncommonly found in renal pa- 
pillae, and that the epithelial cover of these plaques can 
erode to allow them to become "initiating lesions” for 
free primary calculi. Short of proving a central-to-surface 
drift of microcalculi by serial imaging, it is possible that 
additional pieces of circumstantial evidence in the form 
of investigation of the lymphatic system and urinary 
sediment under various conditions of controlled hydra- 
tion and nutrition and other variables, might "prove" the 
Anderson-Carr-Randall progression hypothesis. 
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CT Evaluation of Anomalies of the Inferior Vena Cava and Left Renal 
Vein 


STUART A. ROYAL' AND PETER W. CALLEN' 


Two patients with duplication of the inferior vena cava and 
two patients with a retroaortic left renal vein were examined 
by computed tomography (CT). The characteristic CT appear- 
ance of these two entities, as well as circumaortic left renal 
vein and transposition of the inferior vena cava, is discussed. 
A scheme by which these anomalies of the inferior vena cava 
and left renal vein may be distinguished from one another and 
from pathologic entities such as lymphadenopathy and a 
dilated gonadal vein is reported. 


An understanding of the congenital abnormalities of the 
left renal vein and inferior vena cava is important to both 
surgeons [1, 2] and radiologists. [3, 4]. Although these 
anomalies are not common, their recognition is impor- 
tant before performing vascular procedures involving the 
renal pedicle and to avoid mistaking their unusual ap- 
pearance on computed tomography (CT) scans as path- 
ologic. We recently examined two patients with a re- 
troaortic left renal vein and two patients with duplication 
of the inferior vena cava by CT. The CT appearence of 
these and related anomalies of the inferior vena ceva and 
left renal vein is discussed. 


Subjects and Methods 


Four patients with anomalies related to the inferior vena cava 
were examined by CT on either an EMI 5005 or General =lectric 
CT/T scanner. Patients were examined both before ard after 
intravenous administration of urographic contrast material — 
infusion of 300 ml Conray 30%. When delineation of specific 
vessels was desired, a bolus injection of about 30-50 ml Conray 
60% was administered via the saphenous vein. Scans were 
performed at 1-2 cm intervals. In three of the four cases, they 
were reconstructed in the sagittal and coronal planes, in addi- 
tion to the conventional axial reconstruction. 


Anatomic Considerations 


The anatomy [5] and embryology [6, 7] of the normal 
inferior vena cava and left renal vein have been exten- 
sively reviewed in the surgical and radiologic literature 
and will not be discussed. The anomalies involving both 
the inferior vena cava and left renal vein can be divided 
into four major types: (1) transposition of the inferior 
vena cava (incidence, 0.2%-0.5%); (2) duplication of the 
inferior vena cava (incidence, 0.2%-3.0%); (S) cir- 
cumaortic left renal vein (incidence, 1.5%-8.7%); end (4) 
retroaortic left renal vein (incidence, 1.8%-2.4%) [2]. 
Each of these conditions may have a retroaortic v2nous 
structure as part of its anomaly and thus they form a 
differential diagnostic gamut. Other congenital anoma- 
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lies-of the inferior vena cava, such as circumcaval ureter, 
interrupted inferior vena cava with azygous/hemiazy- 
gous ccntinuation, and isolated left inferior vena cava, 
will not 5e discussed since retroaortic venous structures 
are not pert of their anomaly. Transposition and dupli- 
cation cf the inferior vena cava are related embryologi- 
cally since they are anomalies of persistence and/or 
regression of the left and right supracardinal vins [7]. 


Transposition of the Inferior Vena Cava 


In transposition of the inferior vena cava, there is a 
sincle inferior vena cava that ascends on the left side of 
the spin? and crosses either anterior or poste-ior to the 
aorta at the level of the renal veins to further ascend to 
the right atrium on the right side of the spine [2, 7, 8]. On 
CT. one would anticipate seeing a single right-side 
inferior vena cava at levels above the rena veins, a 
vascularstructure crossing either anterior or posterior to 
the aorte at the level of the renal veins, and a large single 
veneus structure (the transposed inferior vena cava) to 
the eft of the spine at levels below the renal veins (fig. 
1). 


Dupi.cat.on of the Inferior Vena Cava 


In dup'ication of the inferior vena cava [2, 4 7], there 
is a normal inferior vena cava along the right side of the 
spine. In addition, a left-side inferior vena cava ascends 
to the level of the renal veins to join the right-sice inferior 
vena cava through a vascular structure that may pass 
either anterior or posterior to the aorta at the level of the 
rena veias. The characteristic CT appearance (fig. 1) is 
a single ‘ight-side inferior vena cava at levels above the 
rena veins, a vascular structure crossing either anterior 
or posterior to the aorta at the level of the renal veins, 
and a vascular structure to the left (i.e., the duplicated 
infer or vena cava) and right of the aorta below the level 
of the reral veins (figs. 1-3). 

Duplication and transposition of the inferior vena cava 
may be cifferentiated by sections caudal to the level of 
the rena veins. In duplication, the right-side inferior 
vena cava will be seen as continuous to its bifurcation 
into the iliac veins, whereas the inferior vena cava will be 
absent on the right side in transposition of the inferior 
vena cava. 

Circumacrtic and retroaortic left renal veins sompose 
a senes of embryologic abnormalities of the eft renal 
vein. Varous combinations of persistence ard regres- 
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Fig. 2. — Patient with duplication of inferior vena cava. A, At level just caudad to 
renal veins. After bolus intravenous injection of contrast material, left inferior vena 


cava (arrow) appears as rounded enhanced structure prior to entrance into left renal 
vein. a — aorta, i — normal right-side inferior vena cava. B, Inferior vena cavogram. 
Both inferior vena cavas can be seen (*), as well as vascular connection (arrow) at 


level of kidneys. 
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Fig. 3.— Patient with duplication of inferior vena cava. A, At 
leve: of renal veins. Entry of duplicated inferior vene cava unites 
intc left renal vein seen as focal dilatation (arrow) of left renal 
veir. E, just caudad to renal veins. Duplicated inferior vena cava 
(arr»w ! continues as large vascular structure immeciately left of 
aora &). C, Immediately cephalad to bifurcation əf iliac veins. 
Dur icated inferior vena cava (large arrow) seen as prominent 
vas ular structure left of common iliac artery (smad arrow ). D, 
Coronal reconstruction. Continuous nature of duplicated inferior 
vena cava (*) from level just cephalad iliac veins to entrance into 
left eral vein. Li = liver, a = aorta, i = normal right-side inferior 
ven. cava. 
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sion of the left supracardinal (posterior to the aorta) and 
left subcardinal (anterior to the aorta) veins that occur 
during embryogenesis produce the anomalies [6]. 


Circumaortic Left Renal Vein 


In circumaortic left renal vein, there is a true vascular 
ring about the aorta. The preaortic left renal vein crosses 
from the left kidney to the inferior vena cava at the 
expected level of the renal veins. The retroaortic vein 
connects the preaortic vein to the inferior vena cava by 
descending caudally and crossing the spine behind the 
aorta, usually one to two vertebral levels below the level 
of the preaortic left renal vein [3, 11-13]. In this situation, 
CT will demonstrate the preaortic left renal vein in the 
expected course of the normal left renal vein and the 
anomalous retroaortic left renal vein in a more caudal 
position (fig. 1). 


Retroaortic Left Renal Vein 


In retroaortic left renal vein, the anterior subcardinal 
veins regress completely and only the retroaortic supra- 
cardinal veins remain to connect the left kidney to the 
inferior vena cava. The course of the left renal vein can 
be either retroaortic at the level of the normal left renal 
vein or it may course obliquely caudad behind the aorta 
to enter the inferior vena cava as low as the confluence 
of the iliac veins (fig. 1) [2, 9, 10]. In both of our cases, 
the retroaortic left renal vein crossed at the level of the 
normal renal vein (figs. 4 and 5). An unopacified segment 
of the third part of the duodenum must not be mistaken 
as the normal left renal vein, thus suggesting the incor- 
rect diagnosis of a circumaortic left renal vein in the 
presence of a retroaortic left renal vein. 

Since both transposition and duplication of the inferior 
vena cava may have venous structures that pass poste- 
rior to the aorta at the level of the renal veins, they may 
be confused with simple circumaortic and retroaortic left 
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Fig. 4. — Patient with retroaortic left renal vein (A, arrow). B, Sagittal 
reconstruction. Retroaortic left renal vein (arrow) courses posterior to 
aorta. A = aorta; | = inferior vena cava. 


renal veins. However, they should be easily distinguished 
on CT, since circumaortic and retroaortic left renal veins 
have no associated inferior vena cava anomaly. Thus, in 
the presence of a retroaortic vascular structure at the 
level of the renal veins on CT, the inferior vena cava 
anatomy below the level of the renal veins should help 
distinguish isolated left renal vein anomalies from trans- 
position and duplication of the inferior vena cava. 


Discussion 


Other diagnostic considerations may be entertained 
when evaluating the patient with an infrarenal left inferior 
vena cava by CT. On a single tomographic section, the 
left inferior vena cava may look like an enlarged lymph 
node. The continuous nature of the inferior vena cava 
anomaly on consecutive sections, or as seen with sagittal 
or coronal reconstructions (fig. 3D), should be apparent 
and serve to distinguish this from an enlarged lymph 
node. In addition, intravenous contrast enhancement of 
the inferior vena cava should further help distinguish 
these two structures. A second differential consideration 
would be an enlarged left gonadal vein, since its distal 
portion can simulate a left inferior vena cava by joining 
the left renal vein and coursing along the left side of the 
spine. 

However, these two can be distinguished anatomically 
since, proceeding caudally, the proximal left gonadal 
vein crosses the psoas muscle to enter the inguinal 
canal; whereas the left inferior vena cava will continue to 
run along the left side of the spine to join the left 
common iliac vein (fig. 2B). These two structures can be 
differentiated by observing the effect of intravenous 
contrast enhancement after a bolus injection into the left 
saphenous vein using sequential rapid scans. The left 
inferior vena cava should show immediate contrast en- 
hancement as opposed to delayed enhancement (after 
the aorta) of the left gonadal vein. 
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Fig. 5.— Patient with retroaortic left renal vein. Left renal vein (arrows) 
points posteriorly prior to course behind aorta (A). | = inferior vena cava. 


The importance of diagnosing left rena! vein and 
inferior vena cava anomalies has been dccumented. 
Surgically, these anomalies can affect decisions regard- 
ing shunt placement for portal hypertension, choosing 
prospective renal transplant donors, choosing the site 
for inferior vena cava ligation for thromboembolic dis- 
ease, repairing aortic aneurysms, and performing other 
retroperitoneal surgery [1, 2, 9, 11]. Angiographically, 
awareness of this anomaly is important in oerforming 
adrenal venography, renal vein sampling, and in avoid- 
ing the false interpretation that a mass lesion is causing 
the inferior displacement of the retroaortic left renal vein 
[3, 6]. Using the framework presented here, these anom- 
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alies can 5e categorized by CT and can be d fferentiated 
from other pathologic entities. 
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Accessory Renal Hilus 


THOMAS F. STEPHENSON' AND GEORGE J. PAUL' 


A defect in the renal margin secondary to extrahilar entry of 
renal vessels was detected at urography in three patients. 
Extrahilar entry of renal vessels is not uncommon and is well 
known to anatomists and surgeons. It has not been previously 
reported as a radiographic finding. In the past these marginal 
defects may have been assumed to be persistent fetal lobu- 
lation or scarring from previous renal infarction or pyelone- 
phritis. Arteriography may be necessary to distinguish be- 
tween these possibilities and occasionally to exciude a renal 
tumor or cyst. 


As noted by Older et al. [1], modern excretory urography 
and nephrotomography have made it possible to evaluate 
the anatomy of the urinary tract more precisely. This 
improved technology has resulted in reports of several 
new diagnostic signs [2, 3]. We recently observed three 
patients with a renal marginal defect secondary to extra- 
hilar entry of renal vessels. This normal variation is to be 
distinguished from scarring due to renal infarction or 
pyelonephritis and occasionally from a renal cyst or 
tumor.) 
Case Reports 

Case 1 

A 62-year-old white woman was admitted with a perforated 
appendix. In the postoperative period, she had persistent low 


grade fever. Urinalysis revealed pyuria and excretcry urography 
(fig 1A) showed a questionable mass in the upper pole of the 
right kidney. Arteriography revealed a cleft in the uoper pole of 
the right kidney corresponding to the site of entrance of one of 
twc righ: renal arteries of about equal size (figs. 1B and 1C). On 
the nephrogram phase of arteriography (fig. 1C) there was an 
absence of a hilar indentation along the medial aspect of the 
rigFt kicney. Renal venography suggested that the right renal 
vein also exited the kidney via this cortical defec:. The subse- 
quent hospital course was uneventful; the fever disappeared 
over several days. 


Case 2 


^ 77-year-old white woman with a history of cholelithiasis and 
chclecystectomy was admitted because of abdominal pain and 
jaundice. On intravenous cholangiography, renal 2xcretion of 
the con*rast material suggested an abnormality in the upper 
pole of the right kidney. Excretory urography with nephroto- 
mography ‘fig. 2A) showed a notch defect in the superior pole 
of :he ‘ight kidney. Renal arteriography (figs. 2B and 2C) 
shcwed a single right renal artery entering the right kidney at 
the cleft in the upper pole. Fibromuscular hyperplasia and renal 
artery sserosis were noted. The patient was ncrmotensive. 
Reral vencgraphy (fig. 2D) showed the renal vein also exiting 
via the upper pole notch in the right kidney. In eddition, the 
right kidney had a flattened or pancake appearance compatible 





Fig. 1.—Case 1. A, Nephrotomogram during excretory urography. Deformity with possible mass in upper pole of right kidney. B, Aortogram. Two 
renal arteries on right. Superior of these enters kidney through large apical defect. C, Nephrogram phase. Large right apical defect wel Jelineated. 
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with malrotation about the horizontal axis. This type of rota- 
tional anomaly may be associated with an anomalously located 
renal hilus and corresponding superior marginal defect, rather 
than a true accessory renal hilus. 


Case 3 


A 72-year-old white man complained of intermittent abdomi- 
nal pain. There was a palpable 8 x 6 cm mass in the left upper 
quadrant. Excretory urography revealed a large mass in the 
lower pole of the left kidney, which was cystic by ultrasound but 
also showed a branching linear pattern of internal echoes 
suggesting internal septation or multiloculation. Renal arteri- 
ography (figs. 3A and 3B) showed a 7 cm, largely avascular 
mass of the lower pole. A notch defect was incidentally noted 
along the lateral margin of the upper pole of the left kidney. 
Arteriography in the left posterior oblique projection (fig. 3C) 
showed a branch of the renal artery entering the kidney at this 
point. Because of the persistent possibility of tumor associated 
with the lower pole cyst, laparotomy and left nephrectomy were 
performed. Pathologic examination revealed a 7 cm renal cyst 
with changes of chronic inflammation. The specimen also 
showed a small depression over the anterior surface of the 
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Fig. 2.—Case 2. A, Nephrotomogram during 
excretory urography. Right upper pole defect. 
B, Aortogram. Right renal artery enters kidney 
through apical defect. Fibromuscular hyperpla- 
sia and renal artery stenosis are present. C, 
Nephrogram phase. Apical defect on right. D, 
Right renal venogram. Renal vein exits kidney 
via defect. 











upper pole corresponding to the site of entry of a branch of the 
renal artery. 


Discussion 


The literature contains many detailed descriptions of 
renal artery anatomy and its variability [4-12]. Extrahilar 
entry of renal vessels is well documented in the surgical 
and anatomic literature [12-15]. However, we have found 
no previous reports of urographically demonstrated 
renal marginal defects due to renal vessels perforating 
the cortex outside the usual area of the renal hilus. 

The embryonic urogenital ridge from which the kid- 
neys develop is supplied by several paired vessels, the 
rete arteriosum urogenitale. The initial mesonephric kid- 
neys are supplied by several paired arteries originating 
from the aorta and iliac arteries. The later developing 
metanephric kidneys persist in a more cephalad location 
and usually retain only a single pair of mesonephric 
arteries, however a variable number may persist. While 
some are contained in a common pedicle with the main 
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Fig. 3.— Case 3. A, Left renal arteriogram. Subtle defect on lateral margin of upper pole and lower pole cyst. B, Nephrogram phase C, Left renal 
arteriogram in left posterior oblique position. Branch of renal artery perforates upper pole cortex anterolaterally. Marginal defect is seen in profile. 


renal artery, others run independently to one »f the poles 
of the kidney. 

Merklin and Michels [9] in a study of 11,0C0 necropsy 
cases, noted that "aberrant" renal arteries may arise 
from the aorta anywhere between the T11 and L4 verte- 
brae. They emphasize that so called "aberrant" arteries 
are really persistent mesonephric vessels. ^s noted by 
Davis and Kincaid [5], the terms "auxiliary," "accessory," 
and "supplementary" are inappropriate since they con- 
note an already adequate or complete vascutarization of 
the kidney by the main renal artery when such is not the 
case. In fact, each of these additional arteries, like the 
main renal artery, is a terminal vessel and acts as the 
sole supply to a circumscribed segment cf the renal 
parenchyma. 

Graves' [6] description of renal segmental blood sup- 
ply is most accepted. According to Graves [6], the main 
trunk of the renal artery divides at a vanable point 
between the aorta and the hilum of the kidaey into an 
anterior and posterior division. The anteror division 
gives rise to the upper, middle, and lower segmental 
arteries and the apical segment. 

The apical segment is thus supplied by an ertery which 
most frequently arises from the anterior div sion. How- 
ever, it is a vessel whose origin is the most varied of all 
segmental arteries. In 2396 of Graves' cases, the artery 
arose from the main renal artery or the aorta itself. The 
artery may run with its fellows to the hilum, or it may 
make an extrahilar entry into the side of its segment and 
in this respect may have the appearance of an aberrant 
artery. In Graves’ series of specimens, about »ne-third of 
this type had an extrahilar entry, most of the vessels 
having arisen directly from the aorta. 


Extrahilar veins on either side are much less common 
then extrahilar arteries (7% vs. 4396 in Pick and Anson's 
series) [15]. Merklin and Michels [9] concluded that 
about 1296 of kidneys have two or more arteries of aortic 
origin that enter at or close to the hilus of :he kidney. 
Thay also noted about 12% more have two arteries of 
aortic origin, with one entering the hilus and the other 
entering one pole of the kidney. Supernumerary arteries 
are equally frequent on the two sides. Since polar arter- 
ies may originate from renal artery as well as aorta, they 
mey or may not be supernumerary vessels, although they 
are aberrant. All of the supernumerary arteriss of aortic 
origin that pierced the cortex of the upper pole of the 
kicney in Sykes’ series [13] were apical segment arteries. 
All those that pierced the lower pole were lower pole 
segment arteries. Anson et al. [14], reported that about 
ha f of the supernumerary arteries they founc entered at 
the hilus and about half entered at the poles. Pick and 
Anson [15], found extrahilar arteries in about 43% of 
kicneys. 

Rena! marginal defects due to extrahilar er try of renal 
vessels are a previously unreported radiographic finding 
which must be considered in the differential ciagnosis of 
renal marginal defects. Detection of these normal varia- 
tions and the pathologic changes from which they must 
be distinguished is facilitated by high dose urography 
and nephrotomography. However, arteriogra»hy may be 
necessary to discriminate between the two. 
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Arterial Impressions on the Stomach 


MICHAEL H. CHILDRESS,' KYUNG J. CHO, NANCY NEWLIN, AND WILLIAM MARTEL 


The splenic artery frequently produces a conto ur defect on 
the posteromedial aspect of the stomach, particularly in el- 
derly individuals. When the artery is tortuous or aneurysmal, 
the impression is prominent and may simulate c neoplasm. 
Similarly, the aorta can produce a gastric impression. Recog- 
nition of these impressions on the stomach wall avoids erro- 
neous diagnosis and unnecessary exploratory susgery. 


Gastric contour defects produced by a tortucus splenic 
artery are seldom recognized. Both clinical and anatomic 
studies have shown that the splenic artery is closely 
related to the stomach and often produces a subtle 
contour deformity of the posteromedial se3ment [1]. 
Such a lesion has previously been reported as a pseu- 
dotumor [2]. We recently observed a large pseudotumor 
caused by a tortuous splenic artery. This case prompted 
us to review the frequency and significance of arterial 
impressions on the stomach. These impressions are 
usually related to tortuous and aneurysmal vessels. 
Although radiologists are familiar with the mass effect 
produced by an abdominal aortic aneurysm, tre deform- 


B 


ity procuced by the splenic artery has not Seem suffi- 
ciently described. 


Case Material 


Retrospective review identified 25 cases in whch an- 
giograms showed the splenic artery to be s gnificantly 
tor-uous. The appearance of the stomach cn examina- 
tions wrth barium was then reviewed in these cases and 
correlated with the position and course of the splenic 
artery. 

The patients were 21-86 years old; ther» were 14 
women and 11 men. Five patients had subtle impressions 
and eight had prominent ones. Prominent impressions 
tended to occur more frequently in the older individuals. 


Representative Case Reports 
Case 1 


^ 64-year-old woman had epigastric pain for 6 months. An 
upper gastrointestinal barium examination revealed an "ulcer- 





Fig. 1.—Case 1. A, Lateral view of stomach, initial stucy. Broad multilobular cefect on posterior wall. Barium between adjacent defects simulates 
ulcer. B, Spot film. Sinuous contour deformity. C, Left posterior view. Tortuous splenic artery indents contour of gas-filled stoma-h. Aneurysm 


(arrows). 
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ating tumor” of the stomach (fig. 1A). Gastroscopy was incon- 
clusive for a tumor. Barium examination (fig. 1B) at the Univer- 
sity of Michigan Medical Center revealed an extrinsic impres- 
sion on the stomach that differed from the previous study. 
Endoscopy revealed a broad intramural or extrinsic lesion 
without mucosal ulceration. Celiac angiography showed tor- 
tuosity of the splenic artery. After insufflation of the stomach, 
splenic angiography demonstrated that the defect was caused 
by a tortuous splenic artery (fig. 1C). Subsequently, cholecys- 
tectomy for cholelithiasis corroborated the normalcy of the 
stomach. 


Case 2 


A 74-year-old woman was admitted to the University of Mich- 
igan Medical Center after 4 months of anorexia and a weight 





Fig. 2.—Case 2. Broad posterior wall contour defect 
(arrows) produced by tortuous aorta. 
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loss of 18 kg. She also had epigastric pain for 3 months that 
radiated to the left breast. It was initially intermittent, but later 
became constant. Barium examination of the stomach revealed 
a broad impression on the posteromedial aspect of the stomach 
just distal to the cardia (fig. 2). Exploratory laparatomy revealed 
a tortuous aorta producing this mass effect. Autopsy 9 years 
later confirmed these findings. 


Case 3 


A 68-year-old woman was admitted to the University of Mich- 
igan Medical Center after 6 days of left upper quadrant pain, 
which had disturbed her sleep. It was not related to eating or 
position. A bruit was audible over the upper abdomen. Barium 
study of the stomach revealed an extrinsic impression on its 
posteromedial aspect (figs. 3A and 3B). Angiography showed a 
large pseudoaneurysm of the splenic artery (fig. 3C) at the site 
of this impression. These findings were confined at laparotomy 
when the ruptured aneurysm was resected. Histologic examina- 
tion revealed disruption of the internal elastic membrane of the 
splenic artery and normal adjacent pancreas. 


Discussion 


A mass effect on the stomach produced by an abdom- 
inal aortic aneurysm is well recognized, but tortuosity of 
the aorta seems to be an uncommon cause for such 
extrinsic impressions. The splenic artery often produces 
a gastric contour defect. The proximal segment of the 
artery approaches the stomach near the incisura where 
it may produce a defect; the more distal segment often 
produces a defect near the cardia. These defects vary 
from a small localized deformity to a rather long undulat- 
ing impression (figs. 4-6). The extent of the defect may 
not be recognized initially, since only a part of it may be 
viewed in profile in a single projection (fig. 5). Further- 
more, unless spot films are obtained with precise posi- 
tioning designed to demonstrate such defects. they will 
usually be missed. 





Fig. 3.— Case 3. A and B, Large extrinsic pressure defect on lesser curvature and posterior wall of stomach. C, Celiac angiogram. Impression on gas- 


filled stomach by splenic artery aneurysm. 
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Fig. 4.— 79-year-old woman. A, Posteroanterior film. B. oad wavy defect caused by c stal part of splenic artery (between arrows). Cakification also 
present in this location. B, Lateral film. Broad defect (arrows) (cf. A). C, Celiac ancicgram supports interpretation that defect is due o segment of 
splenic artery (between arrows) near hilus of spleen. 





Fig. 5.—57-year-old woman. Oblique view. Several defects (arrows) not tangentially visualized in profile. B, Posteroanterior view. Defects are related 


and due to distal segment of splenic artery (closed arrow ) and more proximal segment (open arrow). C, Celiac angiogram. More cistal segment 
(closed arrow) higher than more proximal one (open arrow ). 


Certain features should suggest that an extrinsic gas- fied as broad and undulating involving the posterior 
tric defect may be caused by the splenic ertery. The por: iom of the stomach between these two po nts ('ig. 5). 
defect itself has a characteristic location either near the The defect is almost always broad and shallow, caarac- 
incisura or the cardia (fig. 4A). Occasionally, t is identi- teristic of extrinsic rather than intramural lesions. The 
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overlying gastric mucosa is invariably intact. Calcifica- 
tion of the splenic artery or focal pulsation of the gastric 
wall at fluoroscopy sometimes identifies the position of 
this vessel. It may be necessary to induce gastric hypo- 
tonia for better appreciation of transmitted pulsations. 
The possibility should always be considered that patients 
may have extrinsic or intramural lesions involving the 
stomach in addition to defects caused by tortuosity of 
aneurysmal change of the splenic artery. 
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Fig. 6.— 32-year-old man. Lateral film. Defects due to 
distal splenic artery (arrows) more anterior than those 
caused by proximal segment (curved arrow). 


Suprarenal Aortic Occlusion 


JOSEPH C. SEQUEIRZ ,': ? CARL F. BECKMANN,’ AND DAVID C. LEVIN’ 


Proximal propagation of an occlusive distal aortic thrombus 
to the suprarenal level is rare, probably resultinc from dimin- 
ished renal blood flow, and is invariably accompanied by renal 
failure. Three similar cases of total suprarenal aortic occlu- 
sion with renal failure are presented. In each, one kidney was 
significantly smaller than the other, probably caused by long- 
standing disease. The combination of bilaterally absent or 
markedly decreased femoral pulses with dimirished renal 
function or a unilateral small kidney should therefore be 
considered dangerous. To prevent proximal prcpagation of 
thrombosis and death from renal failure, such patents should 
undergo arteriography and surgical repair prcmptly even 
though their clinical symptoms might be relatively mild and 
stable. 


Total occlusion of the abdominal aorta usually begins at 
the bifurcation. Although it may be caused by an embolic 
lesion, more commonly it is due to thrombos s superim- 
posed upon atherosclerotic disease. It is believed that in 
many such patients, propagation of clot occurs back to 
a point just below the renal arteries where the high flow 
through the renal arteries prevents the obstruction from 
extending any further proximally [1]. More proximal 
propagation of thrombosis to the suprarenal Isvel is rare 
with only scattered reports in the surgical literature [2, 3] 
and none in the radiologic literature. We describe three 


cases cf total suprarenal aortic occlusion wi:h icentical 
clinical findings and fatal outcome. 


Case Reports 
Case 1 


An 80-year-old white male was referred for evaluetion of 
antria of 72 hr duration. He had been hypertensive fcr many 
years. Blood pressure was 220/160 mm Hg. Pulses were absent 
in end below both femoral arteries. Blood urea nitrogen was 
125 mg/00 ml and creatinine, 11.3 mg/100 ml. A technetium 
scan shcwed no uptake in the kidneys. Intravenous urcgraphy 
showed nonopacification of kidneys up to 5'/2 hr. Retrograde 
pye-ogra»ohy and abdominal ultrasonography showed no evi- 
dence of obstruction; the left kidney was noted to b» shmunken. 

Aodominal aortography was then performed via :he left axil- 
lary approach. The study (fig. 1) showed total occlusior of the 
aorta abcve both the renal arteries and the supericr mesenteric 
artery. The superior mesenteric artery was opacified by collat- 
erals from the celiac axis. There was no opacificat on cf renal 
arteries n the delayed radiographs. The patien- was then 
dialyzed and stabilized preoperatively. 

A: surcery the aorta was found to be thrombosed up to the 
celiac axis. Aortic endarterectomy, bilateral renal erdart2recto- 
mies, and aorta-to-left profunda and right common femoral 
bypass grafts were performed. The patient diec of cardiac 





e< 


Fig. 1.—Case 1. Early, mid, and late phase films showing complete occlusion cf aorta (arrow) above origin of superior mesenteric ard bo'h renal 
arteries. Both the superior and inferior mesenteric arters fill via collateral circulation from celiac axis. Renal arteries never opadfied and no 
nephrogram phase was observed. 
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complications on the second postoperative day. No autopsy 
was performed. 


Case 2 


A 59-year-old hypertensive white female was admitted with 
anuria of 48 hr duration. She was obese with absent femoral 
pulses and no palpable distal pulses. Blood urea nitrogen was 
51 mg/100 ml and creatinine was 5.3 mg/100 ml. A technetium 
renal scan showed visualization of the upper abdominal aorta 
and perfusion of liver and spleen with no perfusion below this 
level. Retrograde pyelography was normal. Abdominal ultra- 
sound showed a left kidney measuring 11 x 12 cm and a 
shrunken right kidney. 

The patient underwent abdominal angiography (fig. 2) via a 
left axillary approach which showed occlusion of the aorta 
above both renal arteries and extending to a point just below 
the origin of the superior mesenteric artery. In the delayed films, 
opacification of both renal arteries occurred via collaterals. 
Faint nephrograms were also identified. 

Following surgery for aorto-femoral bypass grafting and bilat- 
eral renal and distal endarterectomies, the patient died on the 
fourteenth postoperative day of a massive left cerebral hemi- 
spheric infarct. There was no recovery of renal function on the 
left side. At autopsy, the distal aorta and the iliac arteries 
showed severe atherosclerotic disease. The right kidney was 
grossly shrunken with thrombosed renal artery. The aorto-bife- 
moral bypass grafts were patent and functional. 


Case 3 


A 61-year-old white male was admitted for evaluation of 
anuria of 48 hr duration. On admission to a local hospital a 
week earlier, he was oliguric with a blood urea nitrogen of 48 
mg/100 ml. His past history included an aorto-femoral bypass 
graft 16 years earlier for peripheral vascular disease. His blood 
pressure was 170/90 mm Hg. Femoral and distal pulses were 
absent. An intravenous urogram with nephrotomography (fig. 
3A) revealed a shrunken right kidney, a normal sized left kidney, 
and a poorly visualized delayed nephrogram bilaterally. Plain 
films of the abdomen showed a calcified dilated distal abdomi- 
nal aorta (fig. 3B). 

A left transaxillary abdominal aortogram (figs. 3C and 3D) 
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Fig. 2.— Case 2. Early, late, and capillary phase films show complete occlusion of aorta above both renal ateries b 


mesenteric artery. Renal arteries opacify (arrows) via collateral circulation. During capillary phase, faint nephrogram was observed bilaterally and right 
kidney was noted to be small. 
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showed total aortic occlusion extending above the renal arter- 
ies. The superior mesenteric artery was patent. The renal 
arteries did not opacify via collaterals and no nephrograms 
were seen. Surgery confirmed total occlusion extending above 
the renal arteries and aorto-femoral and left renal bypass grafts 
were placed. The patient died postoperatively of ventricular 
fibrillation and persistent anuria. No autopsy was obtained. 


Discussion 


The most frequently encountered form of aortic ath- 
erosclerosis is deposition of many irregular plaques in 
the aortic wall. Actual occlusion occurs secondary to 
superimposed thrombosis. When thrombosis occurs at 
the bifurcation, the associated clinical picture is referred 
to as the Leriche syndrome. Frequently the occlusion 
ascends to a level just below the renal arteries as a result 
of proximal progression of thrombosis from an occluded 
aortic aneurysm or, more commonly, from a terminal 
aortic occlusion [4]. Bergen and Trippel [4] suggested 
that aortic thrombosis ascended still further to involve 
one or both renal arteries in from 396-1596 of patients 
with distal aortic occlusion. As it ascends, it may gradu- 
ally encroach upon a renal artery and produce increas- 
ingly severe hypertension. Wyatt and Felson [1] de- 
scribed three cases of distal abdominal aortic thrombo- 
sis in whom significant hypertension was initially absent. 
In each case a marked increase in blood pressure sub- 
sequently developed. Translumbar aortography before 
and after onset of hypertension showed retrograde prop- 
agation of thrombosis resulting in partial obliteration of 
circulation to a renal artery. The hypertension was then 
relieved by nephrectomy. 

Various authors have recorded cases of proximal prop- 
agation of thrombosis in the aorta to obliterate the renal 
and more rarely the upper visceral arteries [2, 3, 5, 6]. 
While the syndrome of occlusion of the terminal aorta is 
frequently observed, the symptom complex caused by 
aortic obliteration at or above the renal artery level is 
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Fig. 3.—Case 3. A, Nephrctomo- 
gram showing shrunken right kidney. 
B, Supine abdominal film shows cal- 
cified abdominal aortic aneurysm. C, 
Aortic occlusion above origins of renal 
arteries. Celiac axis is also occluded 
at origin and its branches and those of 
inferior mesenteric artery fill via collat- 
erals from superior mesenteric artery. 
D, Late phase failed to show collateral 
circulation to renal arteries. 


seldom seen [4]. There have been occasional reports in 
the literature of high abdominal aortic occlusion with 
patent renal arteries in patients with coarcta-ion of the 
aorta [7]. Throughout the arterial system an occlusion of 
an artery leads to the extension of thrombus distally from 
the point of occlusion to the level of entrance of inflow 
from a major collateral pathway. Thrombosis also ex- 
tends proximally from the site of obstruction t5 or nearly 
to the exit of a major arterial branch. In most patients 
with distal abdominal aortic occlusion, hich volume 
blood flow through the renal arteries limits proximal 
extension of thrombosis. 

Fifty-five patients with juxtarenal atherosc»erotic oc- 
clusion of the abdominal aorta were studied by Starrett 
and Stoney [6] over a 23-year-period. Of a group of 13 
patients without surgery, 11 died and at autopsy, six 
(46%) had occlusion of one or both renal arteries. The 
mechanism in five was direct extension of aortic throm- 
bosis; the mechanism in the sixth was not specified. Two 
of these also had occlusion of the superior mesenteric 
artery. All six died in complete or partial renal -ailure. 

Although the Leriche syndrome is often a chronic 
condition which can be tolerated for a prolonged period, 
the presence of decreased function of one or both 
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kidreys seems to add significant risk of retrocrade prop- 
aga'ion of thrombus to the suprarenal level. Presumably, 
in such cases, the superimposed renal disease reduces 
flow through one or both renal arteries to the point 
where it no longer deters the progression of thrombosis. 
This sets up a vicious cycle whereby thrombos s extends 
proximally, occludes both renal arteries, anc leeds to 
complete renal shutdown. In each of our three cases, 
one kidaey was significantly smaller than the other, 
probably on the basis of long-standing diseas2. Combi- 
nations ef bilaterally absent or markedly decreasec fem- 
oral pulses with diminished renal function or a unilateral 
sma | kicney should therefore be considered cangerous. 
Such pa ients may be advised to undergo arteriography 
and surgical repair promptly to prevent renal feilure, 
ever thouch clinical symptoms might be relatively mild 
and stabee. 
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Partial Splenic Embolizetion in the Treatment of Hypersplenism 


D. G. SPIGOS,' O. JCNASSON ? M. MOZES, AND V. CAPEK' 


Transcatheter embolization of the spleen has been associ- 
ated with serious complications, such as splenic abscess, 
rupture of the spleen, pneumonia, and septicemia. These 
complications, with their grave consequences, have pre- 
vented the use of this procedure as an alternative t5 operative 
splenectomy in selected cases. A detailed description of our 
method, which consists of partial splenic embolization, anti- 
biotic prophylaxis, adequate pain control, and care'ul pre- and 
postembolization, is reported. Thirteen patients with hyper- 
splenism were successfully treated with transcatheter partial 
embolization of their spleen. 


Transcatheter arterial embolization has recently gained 
an increased acceptance in the treatment of various 
conditions. Arterial embolization has been successfully 
used in occlusion of vascular lesions of the b-ain [1-3], 
head and neck [4, 5], cardiovascular system [6] gestroin- 
testinal tract [7-10], and genitourinary system [11-14]. 
Accompanying the impressive successes of this new 
therapeutic method, alarming complications hav» been 
reported [15-19], including an almost uniform occur- 
rence of splenic abscesses after splenic emoolization 
[20-23]. In addition to abscess formation, otner grave 
complications, such as rupture of the spleen [22] septi- 
cemia, and pneumonia [23], have prevented tne use of 
splenic embolization as an alternative to operative sple- 
nectomy in selected cases of hypersplenism. We modi- 
fied the technique of splenic embolization anc followed 
detailed protocols of asepsis, antibiotic use, and 
postembolization management. Partial spleniz emboli- 
zation was successfully performed on 13 consecutive 
patients with hypersplenism. 


Methods and Results 


All patients in this series were treated while on the 
renal transplant service, either before transplantation 
while on hemodialysis (six patients) or after trensplanta- 
tion while on immunosuppressive medicatioas (seven 
patients). The indications for partial splenic em ol zation 
were persistent leukopenia (white blood cell count less 
than 6,000/mm?) and splenic enlargement dete-mined by 
a spleen scan. Workup included bone marrow aspiration 
and, in nine patients, a hydrocortisone stimulation test 
(as described by Dale et al. [24]). The presence of a 
hypoplastic bone marrow was not considered a contrain- 
dication to partial splenic embolization, since persistent 
leukopenia was assumed to represent the effect of hy- 
persplenism due to splenomegaly, magnified bv a failure 
of suppressed bone marrow to compensate. 
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The rsks and potential benefits of splenic emboliza- 
tion wese explained to each patient and informed con- 
sen: Was obtained. Preparatory measures included 
whcle tocy povidone-iodine (Betadine) baths both the 
night before and the morning of embolizaticn. All pa- 
tients began antibiotic prophylaxis 6 hr before emboli- 
zation, which consisted of 1,000,000 IU of penic Ilin G 
injected intramuscularly and gentamycin 3 mg/kg. Peni- 
cillin and gentamycin were continued for 5 days. Strict 
aseptic technique was observed in the angiocraphy 
Suite. The embolic material, absorbable gelat n sponge 
(Gelfoara) was cut into 2 x 2 mm pieces and suspended 
in an arribiotic solution of 1,000,000 U penici lin & and 
80 mg gentamycin in 100 ml of normal saline immeciately 
befcre tne intraarterial injection. The same solution of 
antibiotics was used for the injection of embolic parti- 
cles. ins-ead of contrast medium. 

Femoral or axillary artery approach was used for 
splenic ertery catheterization with the tip of the catheter 
alweys well advanced selectively into the splenic ertery. 
Depending on the spleen size, 20-40 pieces o; Ge foam 
were injected, and the extent of infarction was mon tored 
fluorosc»p cally and radiographically. No attempt was 
made to :n'arct the total splenic mass and the 2mboliza- 
tion was stopped when about two-thirds of tre splenic 
parenchyma was ablated. The overall results are sum- 
marized n table 1. 

The petients received 25-50 mg of meperidine Fydro- 
chloride 'Demerol) intravenously immediately before the 
embolizetion. The eliminated most of the pa n, which 
can be cuite severe if left unmodified (case ~). Fotent 
analgesies were required for at least 3 days. In our last 
seven petients, epidural anesthesia using bupivacaine 
hydrochbr de 0.5% completely eliminated pain during 
the embelization procedure and for the ensuing 72 hr, 
since an ndwelling catheter is left in the epidural space. 
Beceuse o* the epidural anesthesia, postembolization 
pain and discomfort were effectively controlled. 


Representative Case Reports 
Case 1 


A 17-ye. r-old boy with Alport's syndrome received a cadaver 
renal transplant. An acute rejection that developed 1C days later 
respcndec to standard immunosuppressive treatment. Fe de- 
veloped ^! steríia monocytogens meningitis, which was treated 
with arge doses of intravenous penicillin, 20 days efter trans- 
port. At tae same time, severe leukopenia (white 5loo4 cell 
count of /|,£00/mm?) and thrombocytopenia (platelet count, 
19,000/mr»?) occurred, despite cessation of immunosuppres- 
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TABLE 1 
Partial Splenic Embolization Results 

















— "— Adverse Effects 
| aras 60 Severe postinfarction pain 
Boe tn aks 80 Moderate pleural effusion 
Pics wicca 60 Minimal pleural effusion 
ee 80 Platelike atelectases 
ig icra Oto 90 Pleural effusion for 5 weeks 
o P 60 Pancreatitis, bilateral pneumonia 


Note. — Embolization was uneventful in cases 7-13. Hematology for all patients was 
normal after embolization. 





-* 





- WBC x 10°/ML --- 


e---- 








Weeks Months 


Fig. 1.—Case 1. After splenic embolization, sharp increase in 
both white blood cells and platelet series with eventual return to 
normal levels. Patterns were analogous in other patients. 


sive medications. A ??"Tc sulfur colloid scan showed marked 
splenic enlargement. The bone marrow was hypoplastic. Sub- 
cutaneous injection of 0.5 mg epinephrine 1:1,000 increased 
both white blood cell and platelet counts, implicating the spleen 
as the likely source of white blood cell and platelet sequestra- 
tion. About 6096 splenic infarction was produced after injection 
of 40 Gelfoam pieces in the splenic artery. The patient's hema- 
tologic status improved rapidly (fig. 1), and the white blood cell 
count remained normal on maintenance doses of immuno- 
suppression. The patient remained in good condition more than 
2 years after embolization without any evidence of adverse 
effects from the procedure, although chronic rejection necessi- 
tated a nephrectomy 8 months after transplant. Periodic spleen 
scans show no evidence of significant hypertrophy of the 
uninfarcted part of the splenic parenchyma (fig. 2). 


Case 2 


A 40-year-old man received a cadaver renal transplant. Be- 
cause of persistent leukopenia, a reduction of the azathioprine 
dosage to less than 1 mg/kg/day was necessary. An acute 
rejection episode that occurred 50 days after operation was 
reversed by standard immunosuppressive treatment. The liver- 
spleen scan demonstrated splenic enlargement, and a bone 
marrow aspiration revealed a hyperplastic marrow. About 80% 
infarction of the splenic parenchyma was produced by emboli- 
zation. Thereafter, the white blood cell count rose to normal 
levels, permitting administration of routine doses of immuno- 
suppression. Follow-up scans for 12 months did not show any 
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Fig. 2.—Case 1. °™Tc sulfur colloid scans of spleen over 14 
months. Remaining uninfarcted portion of spleen did not hyper- 
trophy to significant degree. 


significant regeneration of the splenic parenchyma (fig. 3). At 2 
years after embolization, the patient had no side effects from 
the procedure. His white blood cell count was normal on 
maintenance azathioprine doses (2 mg/kg/day) and renal func- 
tion was also normal. 


Case 3 


A 30-year-old man with a 12 year history of malignant hyper- 
tension had a bilateral nephrectomy. He was subsequently 
maintained on chronic renal dialysis, but had chronic leuko- 
penia (white blood cell count , 3,000-4,000/mm?) and thrombo- 
cytopenia (platelet count, 50,000/mm?). The spleen scan dem- 
onstrated splenomegaly and the bone marrow was found to be 
hypocellular. Because of the leukopenia and thrombocytopenia, 
embolization of the spleen was performed before renal trans- 
plant. Splenic embolization 2 years after nephrectomy resulted 
in an ablation of about 60% of the splenic parenchyma. After 
embolization, the patient developed transient abdominal and 
chest pain, a pleural effusion, and a low grade fever. His white 
blood cell count was 12,600/mm? and his platelet count was 
290,000/mm? the day after embolization. The pain, pleural 
effusion, and fever subsided within 72 hr. A renal transplant was 
performed 5 weeks later, at which time his hematologic status 
was normal. The posttransplant period was complicated with 
repeat episodes of hypertension, two acute rejections, a urine 
extravasation, a perineal abscess, and, finally, a cerebral hem- 
orrhage that caused his death 5 months after transplant. Leu- 
kopenia did not recur. 


Case 4 


A 24-year-old man developed chronic renal failure at age 14. 
He had been on hemodialysis for 2 years. In the course of his 
pretransplant workup he was noted to have a persistent low 
white blood cell and platelet count. The liver-spleen scan 
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Fig. 3.—Case 2. *™Tc sulfur colloid spleen scans over 12 
months. Uninfarcted part of spleen remained virtually unchaaged. 


demonstrated splenomegaly and the bone marrow showed a 
mild increase in cellularity. The hydrocortisone stimulation test 
was positive, indicating that hypersplenism was responsible for 
the leukopenia. Splenic embolization resulted in about 80% 
ablation of the splenic parenchyma. The patient had an unevent- 
ful postembolization course and was discharged 2 weeks after 
embolization without evidence of side effects from the proce- 
dure. At renal transplant 6 months later, hematolegic values 
were normal and azathioprine tolerance was good (2 mg/kg/ 
day). 


Case 5 


An 18-year-old man had been on chronic hemoda@lysis for 8 
months when he received a cadaver renal transplant. The 
patient had an uneventful posttransplant course, exceot for a 
mild acute rejection that responded to treatment. 3ecause of 
leukopenia (white blood cell count less than 3,0007mr??), the 
azathioprine dose was reduced to less than 1 mg/kg*day. A 
bone marrow aspirate showed hypocellularity. The iverspleen 
scan demonstrated splenomegaly. Splenic embolization was 
proposed to increase the tolerance to azathioprire. Splenic 
embolization 5 weeks after transplant resulted in about 90% 
splenic infarction (fig. 4). The patient experienced moderate left 
flank and epigastric pain for 48 hr and also developed a left 
pleural effusion. His white blood cell and platelet counts re- 
mained high after embolization, allowing reinstitutior of an 
adequate maintenance dose of azathioprine. The patient was 
well with a normal white blood cell count and 3 normally 
functioning kidney transplant 4 months after partial splenic 
embolization. 


Case 6 


A 33-year-old woman candidate for a second rena’ transplant 
had persistent leukopenia (white blood cell count 3,200-5,000/ 
mm?) since rejection and removal of her first cadaver trar splant. 
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Immunosuppressive therapy had been stopped a: transplant 
neparectomy 6 months before. Her bone marrow sowed hypo- 
cellulanity, and a liver-spleen scan showed splenomegaly. 
Splenic emoolization was proposed in preparation for retrans- 
plartation. This was performed using Gelfoam powder and 
resulted n about a 60% splenic ablation. It was necessary to 
use powder instead of sponge because of the small coaxial 
catheter required to enter the tortuous splenic artery. The 
patient s white blood cell and platelet counts increased after 
embolizeion. She developed pancreatitis (serum amylase, 
2,000 Samogyi U), bilateral pleural effusions, and bilateral 
pneumonitis, all of which resolved with treatment within 9 days. 
Pancreattis was assumed to be due to inadvertent embolization 
of pancreatic arterial branches by the Gelfoam powder. Her 
white bicod cell count remained more than 6,000/mm? and she 
received a successful cadaver renal transplant 3 months after 
splenic embolization. Routine immunosuppressive therapy was 
institutec. 


Discussion 


In 1972, King and Shumacker [25] reported an in- 
creased incidence of serious infections in children after 
splenectomy. Their report focused on the significance of 
the spleen in overall defense. This observatior was later 
veri'ied in the larger series of Eraklis and Filler [26] and 
Singer [27], who found that asplenic children especially 
those who underwent splenectomy because ot thalasse- 
mia or idicpathic thrombocytopenic purpura, were at a 
higFer r sk to develop an overwhelming bacterial infec- 
tion when compared with a nonsplenectomized popula- 
tion. 

Recerrly, similar fulminant bacterial septicemias, with 
fatalities occurring within 18 hr after onset of symptoms, 
have als» been reported in adult patients with 4odgkin’s 
disease who underwent splenectomy for staging pur- 
poses [23, 29], in renal transplant recipients v/aere sple- 
nectomy was performed in order to improve tneir toler- 
ance to azathioprine [30], in patients with -unctional 
absence of splenic tissue, such as in sickle cell disease 
[31, 32], and in patients with congenital asplenia [33]. 

Alzhough the physiology and functions of tne spleen 
are poo ly understood, it is known that th» spleen, 
represertirg one-fourth of the total lymphatic mass, 
serves a: a biological filter for the clearance of bacteria 
and also is essential for rapid antibody production after 
chal enge with blood-borne particulate antig2n in the 
absence of preexisting antibodies [34, 35]. In addition, 
the spleen appears to be the site of production of a 
nonspec-fic leukophilic immunoglobulin, tuftsin, that 
increases the phagocytic activity of polymorphonuclear 
leucocytes [36]. Thus, it is apparent that the s5leen has 
importart and, at times, critical functions and its removal 
is not tc be taken lightly. Partial splenic embolization 
represerrs a potential alternative method to splanectomy 
when ablation of the splenic parenchyma is desired, 
particularly in compromised patients, where splenec- 
tomy ca ries significant morbidity and mortzlity rates 
[37]. 

Sclenie embolization has been successfully used ex- 
perimentally in the treatment of splenic traume [38, 39]. 
Hematclcgic changes after embolization have been ob- 
served, especially in the white blood cell and platelet 
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series [40, 41]. There have also been sporadic reports of 
successful splenic embolization in humans with throm- 
bocytopenia due to hypersplenism of portal hypertension 
[42-46]. With the exception of these few reports, where 
long-lasting improvement was observed, the overall ex- 
perience with this procedure remained negative because 
of serious complications such as splenic abscesses [20- 
23, 44] (S. R. Reuter, J. Petasnick, and C. Athanasoulis, 
personal communications), septicemia and pneumonia 
[21, 23], and splenic rupture [22]. A number of authors 
have advocated that this procedure should be performed 
only as a prelude to operative splenectomy in patients 
with thrombocytopenia to improve hematologic status, 
so that the operative splenectomy can be performed 
more safely [21, 22]. 

Despite the fact that the patients in whom we per- 
formed splenic embolization represented a high risk 
population since they were uremic or on continuous 
immunosuppression, complications such as abscesses 
were not observed. We attribute this lack of significant 
complications to: (1) the differences between total and 
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Fig. 4.—Case 5. Arterial (A) and 
venous (B) phases immediately before 
embolization. Catheter well advanced 
into splenic artery, prerequisite for 
safe embolization. Postembolization 
arteriograms show abrupt interruption 
of intrasplenic branches (C) and irreg- 
ular uninfarcted splenic parenchyma 
(D). Splenic vein (arrowhead) remains 
patent after embolization. 


partial splenic embolization; (2) the strict aseptic tech- 
nique and antibiotic prophylaxis; (3) the effective control 
of pain; and (4) careful postembolization care. Since we 
routinely perform only partial embolization, part of the 
splenic parenchyma remains intact. While the amount of 
functional capacity of remaining splenic tissue required 
to provide protection from overwhelming bacteria sepsis 
is not known, it is expected that the uninfarcted part may 
provide this protection. 

In addition to the expected immunologic advantages, 
partial embolization might prevent development of 
splenic abscesses by preservation of the normal direc- 
tion of the blood flow through the splenic circulation. In 
total splenic embolization, the arterial flow to the spleen 
is completely interrupted, and the direction of the flow in 
the splenic vein is reversed [47, 48]. This phenomenon 
might cause contamination of the infarcted splenic par- 
enchyma with bacteria that are carried from the gastroin- 
testinal tract through the portal circulation. Owman et 
al. [46] were successful when they performed 30% or 
sequential splenic embolization in patients with hyper- 
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splenism due to portal hypertension, but experienced 
abscesses in two patients when 9096 of the spleen was 
infarcted. Castaneda et al. [21] similarly observed that 
dogs undergoing partial splenic embolization experi- 
enced minor complications in comparison with those 
with complete embolization, where complications such 
as rupture and pneumonia were common. 

The data from these investigators and our own support 
the hypothesis that partial and/or sequential splenic 
embolization is well tolerated, with only minor adverse 
effects. Other potential causes of splenic abscesses 
might be the introduction of bacteria with catheters 
contaminated from the skin [22] or secondary to bacterial 
contamination of the embolic particles. Since the bacte- 
ria that have been isolated most commonly from splenic 
abscesses are Staphylococcus epidermidis, Klebsiella 
pneumoniae, and Clostridium perfringens, a combina- 
tion of antibiotics, such as penicillin-gentamycin, given 
systemically, provides adequate prophylaxis. The sus- 
pension of embolic particles in the antibiotic solution 
may also eradicate possible bacterial contamination of 
the splenic parenchyma. 

Adequate control of pain with epidural anesthesia or 
narcotics prevents, to some degree, splinting of thoracic 
wall and diaphragm and allows better lung expansion 
and bronchial toilet. Complications due to hypostatic 
pneumonia can thus be largely prevented. 

Among the various embolic materials that have been 
used for "medical splenectomy,” absorbabie gelatin 
sponge was chosen for our patients. Its advantages 
include easy use, availability in a sterile form, and pieces 
can be cut as small as needed to occlude oeripheral 
branches of the splenic artery, permitting partial splenic 
embolization. Because of the physiochemic structure of 
Gelfoam (protein matrix sponge), it may form a bond 
with the antibiotics, thus providing sustained antibiotic 
presence in the infarcted portion of the splemic paren- 
chyma. Other materials, such as nonabsorbable polyvi- 
nyl alcohol and silastic spheres, have also been used 
successfully for splenic infarction [21, 39]. 

Autologous clot might be the chosen material in cases 
of splenic trauma, but since the clot usually lyses within 
48 hr, it may not produce permanent results. Materials 
such as cyanoacrylate, metallic devices, or balloons 
cause occlusion of the main trunk of the splenic artery, 
but the changes in the splenic parenchyma are minimal 
since collateral circulation usually reconstitutes the 
splenic artery distal to the obstruction [49, 50). Balloon 
catheter occlusion of the splenic artery does produce 
temporary improvement of the hematologic status in 
patients with thrombocytopenia, thus allowimg a safe 
performance of splenectomy [22]. However, in addition 
to the reconstitution of the splenic artery distal to the 
occlusion, the catheter itself may become the source of 
bacteremia, a complication known to occur when cathe- 
ters remain in arteries or veins for a prolonged period of 
time [51 , 52]. 

Splenectomy is known to improve the hematologic 
status of a significant number of patients suffering from 
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disorde's such as hereditary spherocytosis, thalassemia, 
idiopathic thrombocytopenic purpura, and concestive 
splenomegaly and of renal transplant recipients who 
developed intolerance to azathioprine. Since oartial 
splenic 2mbolization causes permanent ablat on of suf- 
ficient s»lenic parenchyma to allow subsequent improve- 
ment of hematologic status, we believe that it wall be- 
come ar alternative to splenectomy in selected petients 
with hypersplenism. Among other advantages. it is rela- 
tively easy to perform, has minimal morbidity, tne solenic 
vein is preserved, and a portion of the splenic paren- 
chyma remains intact to carry on the immunologic roles. 
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Sinus Histiocytosis: Some Radiologic Observations 


MARILYN J. SIEGEL,’ GARY D. SHACKELFORD, AND WILLIAM H. McALISTER 


Sinus histiocytosis with massive lymphadenopathy is an 
unusual disease characterized by prominent lymph node en- 
largement, especially in the cervical region. The clinical 
course is benign although prolonged, and no specific treat- 
ment is required. The etiology and pathogenesis are unknown. 
Four cases of sinus histiocytosis are reported, one in associ- 
ation with mediastinal lymph node enlargement and two in 
patients with orbital enlargement. One other patient had 
cervical masses. The radiologic features are reviewed to 
increase awareness of this entity as a cause of lymph node 
and orbital enlargement. 


Sinus histiocytosis with massive lymphadenopathy is a 
benign condition characterized by painless lymph node 
enlargement. The cervical nodes are usually affected, 
although other lymph nodes may be involved. Patholog- 
ically, the lymph nodes show sinusoidal dilatation with 
numerous foamy histiocytes that often contain lympho- 
cytes. There is no known etiology and no specific treat- 
ment. The clinical features are highly suggestive of 
lymphoma or malignant histiocytosis. 

Four cases of sinus histiocytosis are presented. One 
patient had hilar and mediastinal lymph node enlarge- 
ment. In two patients there were periorbital masses and 
orbital enlargement. One other patient had cervical 
masses. The pathologic and clinical features of cases 1, 
2, and 4, have been mentioned elsewhere [1-3]. 


Case Reports 
Case 1 


A 3-year-old white male was in good health until 6 weeks prior 
to admission when he developed bilateral cervical masses that 
fluctuated in size. There were no associated symptoms. Physical 
examination revealed a well developed male with soft, nonten- 
der, mobile submandibular masses. There was no other ade- 
nopathy or hepatosplenomegaly. Laboratory data were nega- 
tive. A chest radiograph revealed bilateral hilar and right para- 
tracheal lymph node enlargement (fig. 1). Radiographs of the 
mandible showed submandibular soft tissue masses without 
bony involvement. A skeletal survey was unremarkable. 

A submandibular lymph node was biopsied and histologic 
examination revealed capsular fibrosis and marked dilatation of 
the subcapsular and medullary sinuses which were filled with 
atypical histiocytes, many containing lymphocytes. The patho- 
logic diagnosis was sinus histiocytosis. Bacterial, fungal, and 
viral cultures were negative. 

Follow-up physical examinations over a 4-year period showed 
slight regression in the size of the cervical adenopathy. No 
further chest radiographs were obtained. The child continued 
to be asymptomatic. 


Case 2 


A 3-year-old black male presented with bilateral upper eyelid 
masses that had increased in size over several weeks. No 
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symptoms were present. On physical examination ther» were firm 
masses in the upper eyelids and submandibular adenopathy. 
Ophthalmolcgic examination was normal. The differentia! diag- 
nosis was.ly nphoma versus infectious granulomatous disease. 

Laborator” data including an immunologic wo-kup were 
normal. Parenasal sinus radiography revealed cloucing of both 
maxillary siruses and bilateral orbital enlargemen: (fig. 2). A 
chest radiograph was normal. Biopsies of a cervicel node and 
an eyelid mess were compatible with sinus histiocytosis. Cul- 
tures were n»gative. 

Follow-up radiographs 1 year after discharge aga n showed 
bilateral arbetal enlargement. Subsequent examina'ions have 
revealed ro echange. 


Case 3 


A *6-year-ld black female was referred for evaluation of a 
nontender rrass in the left lower eyelid that had prcgressively 
enlarged over 3 months. There were no visual difficulties Nine 
years previossly the patient had undergone excisional biopsies 
of several large cervical nodes. On physical examination e firm, 
rubbery mass fixed to underlying tissues was palpeble in the 
inferiomedia portion of the left orbit. The globes were asym- 
metric with ‘he left eye showing 3 mm of proptosis and an 
increased he-ght of 2 mm and width of 4 mm relative to the right 
eye. 

Radiograpas of the skull and orbits were normal 2xceot for 
opacificatior of the maxillary and ethmoid sinuses. Zomouted 
tomography of the orbits revealed a soft tissue mass in the 
inferomedial region of the left orbit extending 3 cm posteriorly 
behind the gobe (fig. 3). The optic nerves were symmetrical. A 
chest radiograph was normal. 

Surgical exploration revealed a 7 x 5 x 5 mm firm gray-white 
encapsulatec mass anteriorly and inferomedially in the left 
orbit. This was attached by a small isthmus to a much larger 
mass in the »osterior portion of the orbit. The orbi-al rim was 
intact. 

Microscopec sections of the anterior portion of tre bi obed 
mass showec diffuse infiltration by plasma cells and focal small 
areas of lwn »hophagocytosis. The infiltrate extended into the 
extraocular fat and skeletal muscles. The final pathclogic diag- 
nosis was sirus histiocytosis with massive lymphader opathy. 

The original cervical node biopsy was reviewed and felt to be 
consistent with sinus histiocytosis. Following discharge the 
patient was lest to follow-up. 


Case 4 


A 7-month old white male was in good health until 5 months 
of age when he developed a painless firm swelling im the right 
parotid area, unresponsive to antibiotics. Physical examination 
was otherwi@ unremarkable. At operation a firm, ten cclored 
mass involved the parotid gland. A definite diagnosts was not 
made microscopically but the differential diagnosis inc uded 
malignant lymphoma, reticuloendotheliosis, and chron c in- 
flammation. The patient was discharged with no furher treat- 
ment. 

At 13-menchs of age he was readmitted with a firm mess in 
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Fig. 2.—Case 2. Waters view of paranasal sinuses 
demonstrating bilateral orbital expansion and cloudy 
maxillary sinuses. 


the left occipital area and generalized enlargement of lymph 
nodes. Laboratory data were unrevealing except for white blood 
cell count of 14,700/mm? with 80% lymphocytes and hyper- 
gammaglobulinemia. A chest radiograph was normal. Excisional 
biopsy of the mass in the occipital area revealed matted lymph 
nodes. The microscopic diagnosis was Letterer-Siwe disease. 
The patient received a course of nitrogen mustard and was dis- 
charged. At two months after discharge, the adenopathy had 
regressed and the white blood count was normal. 

Two years later the cervical nodes enlarged again and a 
repeat biopsy revealed "sinus histiocytosis.” Fourteen years 
after the original diagnosis of Letterer-Siwe disease the patient 
was doing well. However, minor upper respiratory infections 
were associated with significant cervical lymph node enlarge- 
ment that regressed when the infection resolved. 


Discussion 


Rosai and Dorfman [2] introduced the term sinus 
histiocytosis with massive lymphadenopathy in 1969 in 
a report of four cases; in 1972 30 additional cases were 
described [3]. Most patients are in the first two decades 
of life. The most common presenting feature is painless 
cervical lymph node enlargement (97% of cases) but 
enlarged lymph nodes at other sites have been described 
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Fig. 1.—Case 1. Left, anteroposte- 
rior and, right, lateral chest radio- 
graphs showing enlargement of bilat- 
eral hilar and right paratracheal 
nodes. 


Fig. 3.—Case 3. CT scan 
through orbits showing soft 
tissue mass (arrow) in left 
orbit medial to globe. 





[4]. There is lack of significant hepatosplenomegaly. 
Extranodal deposits in the soft tissues of the tonsils, 
orbit, eyelids, testicle, and skin have been reported, as 
well as epidural infiltration [3, 5]. Microscopic changes 
of sinus histiocytosis have been seen in the mucosa of 
the small bowel and upper respiratory tract [3]. Fever, 
leucocytosis, an elevated erythrocyte sedimentation rate 
and hypergammaglobulinemia are not unusual. The clin- 
ical course is essentially benign but prolonged, and 
gradually the lymph node enlargement regresses, al- 
though it may take several years. Various modes of 
treatment have little effect on the course of this disease. 

The exact etiology is unknown. The two most popular 
theories implicate an infectious etiology and an immu- 
nodeficiency state. The presence of lymphadenopathy, 
fever, leukocytosis, an elevated erythrocyte sedimenta- 
tion rate, and hypergammaglobulinemia in a previously 
well patient is consistent with an infectious disorder. On 
the other hand, cultures and laboratory tests have been 
unsuccessful in documenting an organism. The second 
possibility of an immunologic abnormality is suggested by 
transient deficiencies in cellular immune functions found 
in some patients [6] and abnormalities of the thymus 
found on autopsy in two patients [3]. In both cases, 
dense fibrous tissue containing clusters of lymphocytes 
or plasma cells had replaced normal thymic tissue. 
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Occasional histiocytes were present in one of the speci- 
mens. 

The most frequent finding on chest radiography is 
lymph node enlargement. Approximately 3095-4396 of 
patients having chest radiographs show hilar cr medias- 
tinal lymph node enlargement [3, 4]. There is an equal 
frequency of unilateral and bilateral involvement. Occa- 
sionally focal pulmonary consolidation is seen and in 
one patient with a right upper lobe infiltrate, biopsy was 
consistent with either an infarct or necrotizing inflam- 
mation. Retroperitoneal lymphangiography reveals en- 
largement of the inguinal, iliac, and paraaoric lymph 
nodes with a reticular pattern or interruption in the 
marginal sinuses. The lymphographic findings suggest 
lymphoma. 

Radiographically sinus histiocytosis is indistinguisha- 
ble from many other conditions that cause lymphade- 
nopathy in children. These primarily include malignant, 
inflammatory, and immune deficiency disorders. Orbital 
enlargement is a more unusual radiographic feature and 
the causes in children include neurofibromatosis, con- 
genital glaucoma, tumors such as hemangioma, lym- 
phoma, and rhabdomyosarcoma, orbital or retroorbital 
pseudotumors, and vascular anomalies, especially var- 
ices. The etiology of the orbital enlargement with sinus 
histiocytosis is uncertain. A long-standing intraorbital 
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lesion can cause enlargement, and infiltraticn of the 
intraorbital fat and muscles was found in case 3. In case 
2 the periorbital masses were clinically apparert only for 
“several weeks." However, intraorbital involvement 
could have preceded the appearance of the external 
masses. The diagnosis of sinus histiocytosis with mas- 
sive ymphadenopathy is established by biopsy. 
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Epidurography: Selective Catheter Technique and Review of 53 Cases 


GLENN H. ROBERSON,': * H. PAUL HATTEN, JR., * AND JOHN H. HESSELINK' 


Lumbar epidurography was performed in 53 patients at 
Massachusetts General Hospital, and the diagnostic efficacy 
of the procedure was documented. The anatomy of the epi- 
dural space and the techniques for epidurography are dis- 
cussed. The procedure is advocated as an adjunc: to lumbar 
myelography, particularly in patients with a prominent ventral 
epidural space and confusing or equivocal clinical examina- 
tion. 


Several of the terms applied to the radiographic tech- 
nique for contrast examination of the epidural space 
include lumbar peridurography [1, 2], canalography [3], 
and epidurography [4, 5]. The descriptive anatomic term, 
epidurography, was chosen to describe the technique of 
selective catheterization with injection of water-soluble 
contrast material of the epidural space developed at 
Massachusetts General Hospital. Radiographic exami- 
nation of the epidural space was first described in 1941 
using both air-[4] and water-soluble contrast media [6]. 
Several large European series of epidurograms have 


arachnoid L4 ) 
dura. 


Aa Y. 
de 






catheter 


Fig. 1. — Catheter in place. Epidural space extends from 
foramen magnum to sacral notch; dural mater forms its 
central boundary, and periosteum of vertebral bocy its 
peripheral margin. 
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been reported, including a series of 600 cases [7] and 
another of 102 cases [2]. 

Epidurocraphy can add a much needed dimension to 
the diagnosis of difficult back problems. From December 
1976 to June 1978, 53 epidurograms were performed at 
Massachusetts General Hospital with excellent results. 
We developed a modified Seldinger technique with se- 
lective catheterization of the epidural space. With this 
technique and positive injection of contrast material, 
epidurograbhy augmented conventional myelography 
and aided in the diagnosis of difficult cases of disc 
disease duming this period. 


Anatomy 


The epidural space (fig. 1) extends from the foramen 
magnum tc the sacral notch. It is bounded cephalad by 
the attachment of the dura mater to the foranen mag- 





Fig. 2.— Nermal filling of several lower nerve roots (arrows). Relation 
of nerve roots to pedicles of vertebral bodies evident. 
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Fig. 4. — Normal filling of ventral and dorsal epidural space. 


num and caudal by the membranous covering of the 
sacral notch. Dura mater forms the central boundary and 
the periosteum of the vertebral bodies the peripheral 
margin of the epidural space. Periosteum of the vertebral 
bodies is absent at the foramen of each spinal nerve 
allowing contrast in the epidural space to outline the 
dural investment of nerve sheaths (fig. 2). The epidural 
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Fig. 3.—Plica mediana dorsalis in 
various normal anatomic configura- 
tions. A, Plica totally separating epi- 
dural space into right and left com- 
partments. B, Plica as median translu- 
cency with filling of right and left sides 
of epidural space. 


space contains areolar connective tissue, blood vessels, 
and transmits the spinal nerves with their investments. 

The plica mediana dorsalis is seen as a median translu- 
cency (fig. 3) on epidurography and frequently is well 
enough formed to separate the epidural space into right 
and left compartments. The plica had been seen at sur- 
gery and demonstrated on cadavers [8], and its presence 
can represent a significant technical problem in trying to 
fill both right and left sides of the epidural space. 


Technique 


The initial description of epidurography was of a tech- 
nique in which the epidural space was punctured with a 
needle and air was introduced [4]. The next refinement 
was the introduction of water-soluble contrast media 
into the epidural space [1, 3]. The positive contrast 
provided better definition of the epidural space, includ- 
ing dorsal and ventral components (fig. 4). 

Our efforts at epidurography initially involved puncture 
of the epidural space at the sacral notch and passage of 
a 22 gauge catheter into the epidural space. The plica 
mediana dorsalis often prevents filling of one side of the 
epidural space (fig. 3). When this situation arose, direct 
intralaminar puncture of the epidural space was per- 
formed attempting to place the needle in the ventrolat- 
eral epidural space. 

Dimer-X (which has since been removed from the 
market) was used for the initial 12 cases, and iothalamate 
meglumine (Conray-60, Mallinckrodt Pharmaceuticals, 
Inc., St. Louis, Mo.) was injected in the remaining 41 
cases. Metrizamide has been used successfully in dogs 
[9, 10] and humans [10] with good results, and should be 
the contrast agent of choice in the future. 

The technique that we developed consists of place- 
ment of an epidural catheter with a modified Seldinger 
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Fig. 5. —A, Initial film with epidural catheter low in sacrum. B, Catheter 
(arrow ) in ventral epidural space higher in lumbar region before injection 
of contrast material. 


technique. A prepackaged intravenous placement unit 
(Intracath, Desert Pharmaceutical Co., Sandy, Ut.) that 
includes a 14 gauge needle and a 60 cm, 16 gauge 
catheter is used in combination with a 0.063-cm-diam 
TSF heparin-coated guide wire (Amplatz Heparin Coated 
Wire Guide, Cook, Inc., Bloomington, Ind.). The guide 
wire is passed through the 14 gauge needle into the 
epidural space via puncture at the sacral notch. The 16 
gauge catheter is then advanced through the needle over 
the guide wire, after which the needle is removed, with 
catheter extending cephalad in the sacral canal and 
epidural space (fig. 5). 

Selective catheterization of either the right or left 
epidural space is thus possible. When it is necessary to 
study both sides and the plica prevents bilateral filling. 
the guide wire is reintroduced, the catheter is w thdrawn, 
and the needle is again placed in the sacral hiatus. By 
manipulating and deflecting the needle, it is possible to 
selectively catheterize the desired side. The catheter tip 
is generally positioned at the level of the L5 vertebral 
body (fig. 6), and 15-20 ml of contrast material is slowly 
injected. Anteroposterior, lateral, and oblique films of 
the desired location are obtained. This modified Seldin- 
ger technique for selective catheterization of the epidural 
space is the factor that improved the failure rate in the 
last part of our series and eliminated the need for direct 
intralaminar puncture of the epidural space. 

Lateral tomography is used to identify midline ventral 
defects and is useful when contrast material fills both 
sides of the epidural space and both right anc left root 
sleeves (fig. 7). In this situation, midline defects are 
obscured by the lateral contrast and tomography has 
proven helpful in eliminating this source of error. Body 
computed tomography scans (EMI 5005) were performed 
in several patients after epidural contrast inject on; how- 
ever, present technology does not permit the recessary 
detailed resolution to identify disc herniation. 


Results 


The 53 epidurograms were divided into six groups 
(table 1) that correlate with the clinical and/or surgical 
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Fig. 6. — Epidural catheter position (arrow) before 
injection of contrast material. Anteroposte-ior projec- 
tion shows how specific side and disc space can be 
selected for level of injection. Small amourt of residual 
Pantopaque within subarachnoid space from previous 
myelography. 


results of these patients. The negative group. 29 of 53 
patients (54.796), includes all patients with necative epi- 
durography who were judged negative on clinical 
grounds and received no further workup or surgery. A 
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Fig. 7.— Lateral tomography helpful in eliminating lateral contrast and in evaluating ventral epidural space. 


TABLE 1 
Epidurography Results 




















fisaults No. Patients Incidence 
(N = 53) (%) 
Lis 6l) APRETTRTTIITITTIT TOT. 29 54.7 
THUS DOSY uos rere xxx oe nra e 7 13.2 
PADO DOBIENG Le eese oec ER 4 7.5 
Filio OGRE Leu iouaud qid dia 1 2.0 
Surgically unconfirmed positive ...... 4 7.5 
Technical failures (nondiagnostic) .. 8 15.1 





large number of patients in this group were individuals 
with a wide ventral epidural space, particularly at L5-S1, 
and confusing or equivocal physical examination. In 
these patients, negative epidurography helped avoid 
unnecessary surgery. This is the most important group 
in the series and validates epidurography as an important 
diagnostic procedure in evaluating and treating patients 
with confusing physical examinations and equivocal 
myelography. 

In the true positive group of seven patients (13.2%), 
epidurographic diagnosis of pathology was confirmed 
by surgery (figs. 8 and 9). Four patients (7.596) had 
epidurograms interpreted as abnormal, but surgical ex- 
ploration was normal (false positive group). One patient 
(2%) had a negative epidurogram, but continued pain 
suggested a herniated disc to clinicians. A small disc 
herniation was found at surgery (false negative). 

Four patients (7.5%) with abnormal epidurograms did 
not have surgical confirmation. Several cases had clini- 
cal improvement with conservative therapy. Surgery was 
avoided in another case because clinicians were not 
convinced there was a significant disc herniation despite 
the abnormal epidurogram. 

The last group, technical failures (nondiagnostic epi- 
durograms), includes eight patients (15.196). In the series 
of Luyendijk and van Voorthuisen [7] of 600 epiduro- 
grams, a 7.5% failure rate was reported. Most of our 
failures occurred in the initial phase of the series and 


involved nonfilling of the one side of the epidural space 
because of the plica mediana dorsalis. As the selective 
catheter technique was refined, nonfilling of a sympto- 
matic side was reduced. However, other situations pres- 
ent continued technical problems. In the obese patient 
with a large adipose covering of the sacral notch, the 
notch is not only difficult to locate, but, more impor- 
tantly, if the covering is too thick, the 14 gauge needle is 
too short to puncture the ligamentum flavum. Another 
potential problem exists if the catheter is positioned in 
the dorsal epidural space. In this situation, injected 
contrast material may not fill the ventral epidural space 
and the root sleeves. 


Discussion 
Indications 


Epidurography offers valuable information in several 
important clinical situations. In patients in whom pre- 
vious lumbar myelography shows a large ventral epidural 
space between the intervertebral discs and the anterior 
margin of the thecal sac and clinical findings suggest a 
herniated disc, epidurography can opacify the space of 
interest to diagnose or exclude space-occupying lesions, 
notably disc herniations (fig. 10). Identification of a 
normal epidural space with a high degree of accuracy 
and precision is tremendously important. Patients with a 
wide ventral epidural space at lumbar myelography, 
negative epidurography, and equivocal clinical findings 
can be spared unnecessary disc surgery. 

Patients with normal or equivocal lumbar myelography 
and clinical suspicion of a laterally herniated lumbar disc 
are also indicated for epidurography. In this group, nerve 
sleeves can be outlined to identify or exclude significant 
disc pathology by identifying displacement or deflection 
of specific nerve roots. 

Another useful indication for epidurography is clearly 
documented arachnoiditis. Myelography in such patients 
may be difficult, painful, and hazardous. Epidurography 
is ideally suited for evaluating patients with arachnoiditis 
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Fig. 8.—Surgically proven right L5- 
S1 herniated disc. A and B, Initial 
Pantopaque myelogram. Postsurgical 
scarring of thecal sac and widening of 
ventral epidural space. C and D, Epi- 
durogram. Defect ventrally on the 
right at L5-S1 (arrows). No filling of 
right S1 nerve root. 


C 


and suspected disc herniation. Many patients. because 
of previous surgery, arachnoiditis, or anatomic variation, 
have short thecal sacs. In this situation, Pantopaque may 
not cover the lower lumbar region and epidurography 
can evaluate the epidural space. 


Complications 


The two complications noted in our 53 cases related to 
the use of iothalamate meglumine (Conray-60). Dimer-X, 
used initially, was removed from the marke: in early 
1977. and the decision to use Conray-60 was based on 
the experience of others with this agent in the subarach- 
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noid space [11-13], and previous experience with Con- 
ray-€0 and sodium diatrizoate [3, 5, 7] for epidurography. 

In one patient, spasms that developed in both legs 
after epidurography were treated with Valium and intra- 
vencus steroids and resolved in 18 hr. The epidurogra- 
phy was performed 4 days after lumbar mye ography. 
The seconc complication involved an aseptic menirgitis. 
This patient developed a fever, nuchal rigidity. elevated 
ceredraspinal fluid protein, and white blood cells within 
the cerebrospinal fluid. Numerous blood and c=rebrospi- 
nal f uid cultures failed to identify a bacterial cathogen, 
and :he patient was treated with steroids and recovered 
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Fig. 10.— Important Indication for epidurography. Congenitally wide 
epidural space (A) with Pantopaque not covering ventral epidural space 
at L5-S1 and (B) filling ventral epidural space. 


with no sequelae. Her epidurography was performed 4 
days after lumbar myelography and Conray-60 within the 
subarachnoid space was noted on examination, evi- 
dently due to leakage through the recent dural puncture. 

Muscular spasm and meningitis have been reported 
with subarachnoid Conray-60 [13], and it is assumed that 
both complications were related to Conray-60 entering 
the subarachnoid space. It has been suggested that 
because of subarachnoid entry, 2-21 days should elapse 
between lumbar puncture or lumbar myelography and 
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Fig. 9.—Surgically proven L5-S! 
herniated disc. Epidurogram. A, Large 
ventral defect (arrows) at L5-S1. B, 
Large defect (arrows) at left L5-S1 and 
nonfilling of left S1 root sleeve. 


epidurography [7]. However, Conray-60 within the sub- 
arachnoid space during epidurography was noted in 
several patients in this series with no adverse effects (fig. 
11A). Our policy is to wait as long as possible between 
lumbar puncture or lumbar myelography and epidurog- 
raphy. 

The risk of serious complication secondary to contrast 
agents should be further reduced by using metrizamide 
for epidurography. The safety of metrizamide in the 
subarachnoid space makes it an ideal agent in the 
epidural space. With metrizamide epidurography, there 
is less contact of metrizamide with neural structures 
than with conventional metrizamide myelography, fur- 
ther reducing any hazard from the contrast media. 

Several other minor complications occurred in our 
series. Contrast material injected into the soft tissues of 
the buttocks on one occasion (fig. 11B) produced pain 
but no other problems. Twice the epidural venous plexus 
within the lumbar epidural space was accidentally cath- 
eterized and injected with contrast material (fig. 11C), 
which produced a picture identical to epidural lumbar 
venography. In both cases, the catheter was withdrawn 
from the vein and technically satisfactory epidurography 
was performed. 


Advantages of Epidurography 


Compared with myelography, epidurography offers 
several important advantages. Since there is no lumbar 
puncture, patients experience no headache after the 
procedure. Epidurography can be performed on outpa- 
tients and patients can ambulate immediately after the 
study. An important benefit is that the subarachnoid 
space is not breached, reducing the risk of arachnoiditis. 

Discography [14] and epidural venography [15-17] are 
two other alternatives used to augment conventional 
myelography. Despite multiple reports of success with 
these procedures for evaluating patients with equivocal 
or nondiagnostic myelograms, we believe that epidurog- 
raphy is easier to perform and interpret and involves less 
patient discomfort. While the current indication of epi- 
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Fig. 11.—Complications. A, Subarachnoid entry of Conray-60. B, Inadvertent injection of contrast into soft tissues. C, Inadvertent injection into 
lumbar epidural venous plexus. After both B and C, needle end catheter were repos tioned and technically satisfactory epidurograms obta ned. 


durography is as an adjunct to an equivocal mvelogram, 
we would propose its usefulness as an initial ciagnostic 
procedure. 
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Nontraumatic Intravasetion of Myelographic Contrast Medium 


JOSEPH L. zITO'-? AND DIETER SCHELLINGER' 


Venous intravasation of radiopaque contrast agents is a 
rare complication of myelography. Reports in the literature 
suggest needle trauma during myelography as the most plau- 
sible cause. The case reported here reinforces congenital 
fistulization between the subarachnoid space and he venous 
plexus as an alternative cause for intravasation. 


Intravasation of Pantopaque into the venous system 
during myelography is a rare myelographic zomplica- 
tion. Its clinical significance has been discussed in 
several reports [1-10]. In all these reports, rulmonary 
Pantopaque embolization occurred. Most authors who 
have reported on Pantopaque intravasation feel it is 
related to inadvertent entry of the spinal need:e into the 
epidural vertebral veins during the initial puncture. 
Trauma to the venous structures while reposit oning the 
spinal needle or during repuncture for removal of con- 
trast material represents another mechanism. n each of 
these circumstances, Pantopaque can find access to the 
venous system. We describe a case in which Pentopaque 
intravasation was not the result of needle treuma, but 
rather secondary to a preexisting connectior between 
the arachnoid space and the epidural venous plexus. 
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Case Report 


B. S., a 13-year-old white girl, had occult spinal cysraohism 
that left her paraplegic with minimal bladder and recta: tone 
from birth. She underwent multiple surgical procedures for 
treatment of lower extremity contractures. No surg cal proce- 
dure invo'ved the lumbosacral spine. She was stable, with a 
permanent indwelling Foley catheter and various medications 
for chronic urinary tract infections, when it was ncted that a 
previous sacral sensory level had progressed to a low lumbar 
level She was admitted for evaluation of possible surgical 
intervention to halt the progression of disease. 

During lumbar myelography under general anesthesia, she 
was placed prone on the fluoroscopy table with a bolster 
beneath her abdomen. An 18 gauge needle was then introduced 
under fluoroscopic control. The subarachnoid space was punc- 
tured at the L4-L5 level left of midline to prevent potsntial cord 
trauma in case a tethered cord might be present. The first spinal 
puncture was successful with immediate return of clear spinal 
fluid. Injection of 10 ml metrizamide (Amipaque) con rast mate- 
rial confirmed the tethering of the spinal cord with its distal end 
anchored at the L5 level. Cross table lateral film demonstrated 
the needle within a rather large and expanded sut arachnoid 
space, but posterior to the cord (fig. 1). 

Because cf the unexplainable rapid disappearanca of metri- 


Fig. 1. —Pantopaque myelogjrams. 
A, anteroposterior, and B, ateral. 
Cord in abnormally low position (teth- 
ered cord). Spinal neede at L5-S1 
level left of midline. Pantcpaque leak- 
age (not shown) from “ight L5-S1 
nerve root sleeve was observed under 
fluoroscopy. 
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Quality of Tap 


ZITO AND SCHELLINGER 


TABLE 1 


Summary of Reported Cases 


Time of Intravasation 








Nontraumatic 


Traumatic 
Nontraumatic first tap 


Traumatic second tap 
(for contrast removal) 


Traumatic needle ante- 
rior in spinal canal 
Nontraumatic first tap 
Traumatic second tap 
(for contrast removal) 
Nontraumatic needle an- 
terior in spinal canal 


Case 1: nontraumatic 

Case 2: quality of tap not 
described 

Case 3: clear cerebrospi- 
nal fluid when leak oc- 
curred; slightly bloody 
when contrast removed 

Cases 1-8: traumatic 

Case 9: nontraumatic 
first tap 

Traumatic second tap 
(for contrast removal) 


Case 1: nontraumatic 


During fluoroscopy, leak 
prompted by induced 
cough 

Initial phase of myelogra- 
phy 

No leak during fluoros- 
Copy 


Initial phase of myelogra- 
phy 

No leak 

Sudden cough; all con- 
trast disappeared 

Sudden cough during 
exam; contrast later 
found to have disap- 
peared 

During fluoroscopy 

During fluoroscopy 


During fluoroscopy 


During dye removal 
No leak 


Leak during fluoroscopy; 
cough; mild signs of 
circulatory collapse 

During fluoroscopy 
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Explanation of Intravasation 








Site of Leak 








Needle trauma while 
coughing 


Not described 


Along path of puncture Needle trauma 
hole 


Exact site not described Needle trauma 


Needle tip within verte- Needle trauma 


bral body 
Exact site not observed Needle trauma im- 
plied 
Exact site not observed Needle trauma im- 
plied 


Needle trauma 
Needle trauma 


Exact site not described 
Needle in epidural vein 


Exact site not seen Needle trauma 


Site not observed Needle trauma 


Exact site not seen Needle trauma during 


contrast removal 


Left side of subarach- Needle trauma im- 


Case 2: traumatic 
Nontraumatic first tap 


Aspelin and Lester 
> Lo oda dac ota dà 
No leak 
Traumatic second tap for 
contrast removal after 
surgery 


zamide, it was decided to inject Pantopaque. Clear spinal fluid 
was again noted at stylet removal. After injection of 10 ml of 
Pantopaque, the large dural sac containing a tethered cord was 
easily identified. About 1 min after injection, globules of Panto- 
paque were seen rapidly passing out of a right lateral nerve root 
sleeve, then proceeding rapidly cephalad. Chest fluoroscopy 
revealed globules of Pantopaque swirling rapidly through the 
heart. It was assumed that the Pantopaque had entered the 
lumbar venous plexus and embolized to the lungs via the right 
ventricle. The patient was placed in the left decubitus position, 
thus keeping the contrast column away from the point of 
leakage. Except for minimal residuals, all the spinal Pantopaque 
was removed in this position. 

Serial chest radiography revealed fine, punctate densities 
throughout both lungs that persisted for about 12 hr. These 
were believed to represent Pantopaque emboli. The patient was 
kept under close observation for 24 hr after myelography. She 
was asymptomatic during this period, and made an uneventful 
postanesthesia recovery with a few small discoid atelectases as 
the only residuals. 


Discussion 


Review of the literature has produced 10 reports (21 
cases) on contrast intravasation during myelography 


During fluoroscopy 


During phase of contrast 


noid space and ante- 
riorly 
Exact site not described 


plied 
Needle trauma 


Exact site not seen Needle trauma 





(table 1). In most cases (17). a traumatic spinal puncture 
with return of bloody cerebrospinal fluid was reported. 
Therefore, the authors concluded that needle trauma to 
the neighboring venous structures prompted the escape 
of contrast material into the venous system. In the other 
four cases, the spinal puncture did not produce bloody 
cerebrospinal fluid; therefore, the initial tap was thought 
to be nontraumatic. Nonetheless, in each of these cases, 
the authors believed that needle trauma probably initi- 
ated the leak. In one of four patients, induced cough was 
thought to have caused needle trauma to a vein [1]. 
Trauma was proposed in the case of Steinbach and Hill 
[2] because the needle tip was shown to be placed too 
anteriorly. One patient in the case material of Schultz 
and Miller [7] and another in the report of Lin and Clarke 
[9] had nontraumatic taps, but the authors still suspected 
a traumatic cause. 

Review of the literature and analysis of the individual 
cases supports trauma as the cause of Pantopaque 
intravasation in most cases. Actually, no alternative eti- 
ologic mechanism is suggested in the literature except 
for Hinkel [1]. who proposed the presence of abnormal 


veins in the cord or meninges as a possible but unlikely 
cause for Pantopaque intravasation. On reviewing the 
case material, further observations corroborate the pri- 
mary role of trauma. In four cases [3, 4, 8, 10], intrava- 
sation did not occur during the initial phase of myelog- 
raphy, but was induced later either during the introduc- 
tion of a second needle for contrast removal o* during 
repeat myelography. 

Our case suggests an alternative, nontraumatiz cause. 
Needle trauma could not have caused the leekage of 
contrast material in our case. The needle was irtention- 
ally placed toward the left of midline, while the intrava- 
sation originated from the right nerve root sleeve. Only 
one needle pass had been made and the cerebrospinal 
fluid was clear at all times. Literature case reviews 
produce at least three patients [1, 7, 9] who would fit into 
this nontraumatic category. A preexisting anatomic con- 
nection between the subarachnoid space and the epi- 
dural venous plexus in the lumbar region is the proposed 
pathway by which Pantopaque intravasation occurred in 
our case. We advance this theory because there is 
considerable evidence to confirm normally exist ng ana- 
tomic connections between the arachnoid space and the 
epidural venous plexus via spinal arachnoid villi 

Cerebrospinal fluid absorption through st-uctures 
other than intracranial arachnoid villi was sugg2sted as 
early as 1929 by Dandy [11], and later by Bedford [12], 
and Bering and Sato [13]. In 1923, Elman [14] first 
described structures resembling arachnoid villi of cere- 
bral meninges in the dura mater of the spine. The 
structures extend through the dura mater and project 
into the vascular lumen of veins associated with spinal 
nerves. Welch and Pollay [15] made similar observations 
and concluded that these structures closely r2semble 
arachnoid villi of the cerebral meninges. Lorenzo et al. 
[16] conducted cerebrospinal fluid perfusion studies in 
cats and concluded that a detectable amount of absorp- 
tion does indeed occur in the spinal subarachnoid com- 
partment. Since carbon particles were found accumu- 
lated in the arachnoid villi of the spinal rocts, they 
postulated that cerebrospinal fluid absorption does oc- 
cur through these structures. Evaluation of the 5harma- 
cokinetics of intrathecal metrizamide absorption from 
the subarachnoid space by Golman [17] demonstrated 
the absorption to follow first order kinetics. Golman 
concluded that after lumbar intrathecal injecticn, most 
of the absorption probably occurs in the lumber spinal 
canal. This finding was supported by Enzmarn et al. 
[18], who noted early high plasma iodine concentration 
after lumbar intrathecal metrizamide injection without 
computed tomographic evidence of iodine in the basal 
cisterns. 

Human spinal arachnoid villi and granulatioas were 
studied by Kido et al. [19]. They found that these struc- 
tures were distributed throughout the nerve roo:s of the 
thoracic and lumbar spine. These arachnoid villi and 
granulations were divided into three types, based on 
anatomic locations. The first is located internel to the 
nerve root dura mater, the second extends into :he dura 
mater, and the third completely penetrates tne dura 
mater. As in Elman's study [14], particles of blue dye that 
were infused into the subarachnoid space were seen in 


the arachnoid proliferations and in the venous sinuses. 
Kido et al. [19] showed endothelial lined tubules opening 
directly into venous tributaries. The pore size of these 
tubules was not mentioned. 

We suggsst that in our case and in reported cases 
where no traumatic tap had occurred, Pantopaque 
reached the venous plexus via arachnoid granulations. It 
remains impossible to determine whether intravasation 
is a result of a pathologic state of these prysiologic 
connections or a localized, momentary alteration in 
normal pnysiology. The fact that this spontaneous fistu- 
lization ozcurred in a patient suffering from a congenital 
spinal anomaly supports the theory that these connec- 
tions might be congenital and represent the pathologic 
caricature of a normally existing connection between 
those twe spaces. 
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Modification of Cyanoacrylate for Therapeutic Embolization: Preliminary 
Experience 


LAURENCE D. CROMWELL' AND CHARLES W. KERBER? 


Cyanoacrylate is a satisfactory material for therapeutic 
embolization, but it has the disadvantage of not being radi- 
opaque and polymerizing within 1 sec after contact with ionic 
materials. Its behavior was modified with varyinc concentra- 
tions of iophendylate and were able to satisfactorily control 
its polymerization from 1 to 30 sec. This control should allow 
penetration of arteriovenous malformations, which is neces- 
sary if cure is to result. The iophendylate adds radiopacity 
and seems to enhance the suspension of tantalum, another 
opacifying agent. Preliminary experience in dogs is encour- 
aging, but too few humans have been treated with this method 
to recommend it as more than an experimental procedure at 
this time. 


The cyanoacrylates are powerful adhesives that have 
been used for therapeutic embolization to obliterate 
blood vessels and form intravascular casts [!, 2]. They 
polymerize on contact with ionic materials, such as 
blood or endothelium, using excess electrons to initiate 
polymerization [3]. As currently available, tFese tissue 
adhesives have two major disadvantages: (1) they poly- 
merize so rapidly that the physician has but 1-2 sec to 
make the injection and (2) they are not radiopaque. 

Others have recognized and attempted to correct these 
deficiencies. Zanettr and Sherman [3], used dextrose 5% 
and water to wash out all ionic materials before injecting 
the cyanoacrylate. Thelan et al. [4] suggested that 50% 
dextrose would render the cyanoacrylate move suitable 
for use as embolic material. We conceived of the possi- 
ble advantages of mixing cyanoacrylate with iophendy- 
late (Pantopaque, Lafayette Pharmacol Inc., Lafayette, 
Ind.) and attempted to find a mixture that wou d allow us 
more control and that would also give the desired radi- 
opacity needed for monitoring the injection fl soroscopi- 
cally. We report a successful effort. 


Materials and Methods 


Because of the work of Zanetti and Sherman [3] and Thelan 
et al. [4], we initially compared the polymerizaton time of 
various concentrations of isobutyl-2-cyanoacrylat (Ethicon, 
Somerville, N.J.) and dextrose and water. Duration »f polymeri- 
zation was determined by dropping the mixture on citrated 
human blood. Various concentrations of iophendy ate and cy- 
anoacrylate were prepared and tested in a similar manner (table 
1, fig. 1). The effect of lowering the temperature of the mixtures 
was also studied (table 2). Radiopacity of the 50% mixture of 
cyanoacrylate and iophendylate was compared wi h the stan- 
dard opacification obtained with tantalum (1.0 ml cyanoacrylate 
and 2 g tantalum). Kerber balloon catheters (Cook, Inc., Bloom- 
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ington, lad.) were inflated with either a 50% mixture of cyanoac- 
rylaze ard iophendylate, or a standard cyanoacry ate and tan- 
talum preparation. These were superimposed over a patient's 
head while a lateral film was obtained. 


Results 


Varyirg amounts of dextrose 5% added to cyanoacry- 
late do not alter the polymerization time of te m xture. 
None o the various concentrations are miscible and, 
furthermore, they form a white emulsion wi:hin a few 
minutes. Mixing 50% dextrose with cyancacrybte in 
various concentrations also yielded an unstable white 
emulsion, although the time for formation of the emul- 
sion was longer than with the 5% dextrose. No consistent 
results vere obtained, and the mixture was difficult to 
use. 

However, iophendylate gave reproducible and consist- 
ent chaages in the polymerization time of the cyanoac- 
rylate end formed a stable and complete m scible 
solutior (table 1, fig. 1). The iophendylate slightly in- 
creased the viscosity of the cyanoacrylate, but the mix- 
ture could still be passed with ease through microcath- 
eters. No exact measurements of the viscosity were 
uncertaxen, although iophendylate was chosen rather 
than Ethiodol, inasmuch as the iophendylate is known to 
be less "iscous. 

Lowesing the temperature of the mixture was found to 
increase the polymerization time (table 2). However, this 
advantage may not be applicable in intraarterial situa- 
tions. 

Radiooacity of the 50% cyanoacrylate-iophendylate 
mixture was satisfactory and could be seen wih average 
flucroscopes. The opacity was similar to tha: obtained 
with the tantalum mixtures (fig. 2). 


Discussion 


Isobu^yl-2-cyanoacrylate is a powerful and rapicly po- 
lymerizing adhesive. We have had difficulty in the past 
when tco rapid polymerization has on occasion trapped 
our mic ocatheters and has not allowed us to peretrate 
the certral parts of arteriovenous malformations as 
much as we wished. We agree with Doppmen et al. [5] 
that to effect a cure, material must pass into the sub- 
star ce cf the malformation itself and not mere y plug the 
feecing vessels. A second disadvantage to uneltered 
cyanoacrylate is that it is not radiopaque. We nave used 
tantalum mixed with the cyanoacrylate, but tanta um is 
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TABLE 1 
Effect of lophendylate on the Polymerization of Cyanoacrylate 











Mixture (96) 
Isobutyl-2-Cyanoacrylate/ 
lophendylate 


Polymerization Time" 
(average, sec) 








scr C Or ae P 167.0 + 13.0 
SN TS. ozosoxetes Pan wewek 2 31.07 2.6 
BOG? oss ovs Eh Sd 8.4 t 0.5 
fi aici Xx ERERPEAS 44+ 0.5 
l0, EPDPt 3.2: 0.5 
00 0 MAREM PIRE 2312 DP 
BENE eoisuebutersbreies 124 03 
VERE aísacssté aed bae «1.0 

TREE ex asp Senne «1.0 








* Polymerization endpoint was arbitrarily chosen as the disappearance of the 
sheen on the liquid droplets that were placed on the citrated human blood. The 


average of five observations is given. 


Time 








- TE — T | — —— SÉ T 71 
Percent concentration IBCA 


Fig. 1. —Polymerization concentration times plotted against various 
concentrations of iophendylate and cyanoacrylate (IBCA). 


TABLE 2 
Effect of Temperature on Polymerization Time 











Polymerization time* 


Mixture 
(average. sec) 





Isobutyl-2-cyanoacrylate 66%/iophendy- 





late 33%: 
zo, Re er ae ee ee eee 8.0+ 1.0 
SE DI Lus eaa scs RRR as Yo de REE, 2.0 + 0.2 
Isobutyl-2-cyanoacrylate 50%/iophendy- 
late 50%: 
go ae eee ee few E 
BE — ——————— — 4.7 - 0.2 
Note. — Mixtures of cyanoacrylate and iophendylate greater than 1:2 were not 


studied because it takes several minutes for them to polymerize. 

* Polymerization endpoint for studying the effects of temperature on the polymer- 
ization rate was taken to be formation of a rim on the droplet. The average of five 
observations is given. 


particulate and settles out quickly. Unless the operator is 
experienced, the tantalum tends to fall to the bottom of 
the syringe giving poor opacification in only a few 
seconds, thus adding to the hazard of the procedure. 
We began our studies with dextrose and water, since 
these materials do not initiate polymerization. We use 
dextrose 596 and water routinely to flush the ionic con- 
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Fig. 2.—Kerber balloon catheters superimposed over patient's skull. 
More posteriorly located balloon (closed arrow) has 50% mixture of 
iophendylate and cyanoacrylate, and demonstrates even and useful 
opacification. More anteriorly situated balloon (open arrow) is filled with 
a mixture of 1 ml cyanoacrylate and 2 g tantalum. Cross-table horizontal 
beam in supine position demonstrates tantalum settling in dependent 
part of balloon. 


trast agent and blood before introduction of the polymer. 
Our results show that dextrose 5% in varying concentra- 
tions has no appreciable effect on the polymerization of 
cyanoacrylate. However, increasing the quantity of dex- 
trose makes an unstable emulsion that is impossible to 
control. We do not recommend its use at this time. 

On the other hand, iophendylate is quite useful. It 
allows wide range of polymerization times and it is 
radiopaque. Our observation of polymerization times are 
experimental and probably not directly transferable to 
humans. For reproducibility, we observed the beginning 
of polymerization. More experience will be necessary to 
determine the optimal concentration for use in low, high, 
and medium flow arteriovenous malformations. We 
found that opacification was satisfactory with the 5096 
iophendylate mixture. It is difficult, though, to have too 
much opacification. When lesser prolongation of the 
polymerization time is required, as with high flow shunts, 
we have increased the opacification by the addition of 
tantalum dust. It is our subjective impression that the 
addition of a small amount of iophendylate helps to 
suspend the tantalum dust, making embolization per- 
formance easier. 

Although this material has worked satisfactorily in 
dogs in all instances (L. D. Cromwell, C. W. Kerber, P. C. 
Freeny, L. Kuntz, unpublished data), we have used it in 
too few humans to draw conclusions yet. Figure 3 shows 
an intraoperative treatment of an arteriovenous malfor- 
mation with 5096 iophendylate and 5096 cyanoacrylate. 
As far as we are able to determine, admixture with 
iophendylate does not seem to reduce the strength of 
the polymer, nor does it render it more susceptible to 
earlier disintegration. In our experience, the iophendy- 
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Fig. 3.—Anteroposterior (A) and lateral (B) skull films after intraoperative treatment of arteriovenous malformation. Malformation and blood vessels 
were opacified and obliterated with 5096 mixture of iophendylate and cyanoacrylate. Mixture was plainly visible on standard C-arm fluoroscope during 
intraoperative injection. 


late does not separate from the isobutyl-2-cyanoacrylate 
and does not result in a significant amount of inflamma- 
tory reaction either in the parenchyma or in the vessel 
walls (L. D. Cromwell, C. W. Kerber, P. C. Freeny, L. 
Kuntz, unpublished data). 
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Proficiency Examination of Physicians for Classifying Pneumoconiosis 
Chest Films 


RUSSELL H. MORGAN' 


An examination has been developed to test the proficiency 
of physicians classifying chest radiographs with pneumoconi- 
osis in accordance with the classification system promulgated 
by the International Labor Office in Geneva. The examination, 
prepared by Johns Hopkins University under contract with the 
National Institute of Occupational Safety and Health, was 
commissioned to identify physicians qualified to serve in 
national pneumoconiosis programs directed both to epidemi- 
ological research and to the compensation of coal miners and 
others who suffer from dust-related illness. 

The examination, consisting of 125 chest radiegraphs, in- 
cludes examples of a broad range of disease extending from 
normal to far advanced pneumoconiosis. An exam nee passes 
or fails by ability to classify the films, within prescribed limits, 
in the same manner as an expert panel of radiolocists. 

The examination is open to radiologists, chest physicians, 
occupational health specialists, and other physicians inter- 
ested in pneumoconiosis. By the end of 1978, the examination 
had been given to 202 candidates, including 116 radiologists, 
30 chest physicians, three candidates certified ir preventive 
medicine, two family practicioners, and 51 others. Of the 202 
candidates, 118 (58.4%) passed and 84 (41.6%) failed. Among 
the candidates taking the examination for the first time, 74 
radiologists (63.8%) and 18 chest physicians (60%) received 
passing grades. Of the remainder, 21 physicians (37.5%) were 
successful. Early experience indicates the examination is 
quite successful in meeting its primary objectives, which 
suggests that this type of examination may be applicable in 
other situations to separate those who meet certain standards 
of performance in radiology from those who do no’. 


An examination has been developed under contract from 
the National Institute of Occupational Safety and Health 
to test the proficiency of physicians classifving chest 
radiographs with pneumoconiosis in accorcance with 
the classification system promulgated by the Interna- 
tional Labor Office (ILO) in Geneva [1, 2]. The examina- 
tion consists of 125 films of individuals drawn largely 
from the underground mining industry; a few films have 
also been included of individuals who have been ex- 
posed to inorganic dusts in other occupations (e.g., 
asbestos, beryllium, and iron). A candidate :aking the 
examination is required to classify all films on standard- 
ized report forms within the 8 hr allotted period. The 
candidate is permitted to use a set of ILO standard films 
illustrating various stages of coal workers' pneumoconi- 
osis for assistance in classifying the films. 

The examination* was commissioned to identify phy- 
sicians qualified to serve as a pool of readers in national 
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black lung programs. These programs include those 
directed to epidemiologic research on pneumoconiosis 
and those of government agencies processing compen- 
saton claims of miners who developed pneumoconiosis 
as a consequence of their work. The examination s open 
to radiologists, chest physicians, occupational health 
specialists, and other physicians interested in cust-re- 
lated disease. Board certification is not a requirement. 
Fai ing candidates may be reexamined in 6 months. 

The examination is administered by the Ne'ional Insti- 
tute of Occupational Safety and Health in Morgantown, 
West Virginia, and examination dates are arranged by its 
sta'f. Periodically, the examination is also gen im con- 
junction with courses on pneumoconiosis sconscred by 
the American College of Radiology. By the end o: 1978, 
207 volunteer candidates had taken the examination a 
total of 213 times. Of these, 118 (58.496) received passing 
grades and 84 (41.6%) failed. Nine failing candidates 
repeated the examination once, and a tenth twice; five 
were ultimately successful in passing. 


ILO Classification System of Pneumoccniosis 


In early stages of pneumoconiosis, radiocraphic 
chengss characteristically include the presenze of small 
rounded and/or irregular opacities variably distributed 
throughout one or both lung fields. If the subject's 
exposure to dust continues, the small opacitizs become 
mo-e widespread until ultimately the lesions coalesce to 
form massive opacities that may replace much of the 
normal pulmonary architecture. Pleural changes also 
may occur, including the development ci localized 
plaques and focal calcifications. 

Fadiologists interpreting chest radiograp~s that ex- 
hibt evidence of pneumoconiosis customarily report 
the r findings in narrative form. This is satisfactory for 
most clinical purposes. However, physicians studying 
the epidemiology of pneumoconiosis require tFat the 
rad ographic manifestations of the disease ke recorded 
in a more systematic, quantitative manner. To fill this 
need, the ILO classification system was developed. The 
ILO system requires that small opacities be classified 
according to their shape (rounded and/or irregular), 
size, profusion (the number of opacities per unit area of 
the radiograph), and location. With respect to large 
Opacities, the system requires that only their size and 
border sharpness be classified. All pleural changes, 


This work was supported by National Institute of Occupational Safety and Health contract 210-76-0114. 

"Department of Radiology and Radiological Science, Johms Hopkins School of Medicine, Baltimore, Maryland 21205. 

* This examination is often referred to as the "B" reader examination because of the practice followed by the National Institute of Occupational 
Safety and Health of dividing physicians who read chest radiographs under its »neumoconiosis program into "A" readers (physiciars who have 
completed an introductory 2 day course on the ILO classification system given by the American College of Radiology) and "B" readers (pnysiciens with 


more advanced training and experience in the use of the system). 
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including the presence of localized plaques and calcifi- 
cations, must also be codified. Of the foregoing param- 
eters, small opacity profusion is unquestionably the most 
important for it, more than any other, reflects the severity 
of disease from a radiographic standpoint. 

With respect to small opacity shape, "rounded" ap- 
plies to those lesions whose long and short dimensions 
are roughly similar. The size of these opacities is classi- 
fied in one of the following three categories: (p) lesions 
up to 1.5 mm in maximum diameter; (q) lesions over 1.5 
mm and up to 3 mm in maximum diameter; and (r) 
lesions over 3 mm in diameter and up to 10 mm in 
maximum diameter. “Irregular” refers to those lesions 
that might be described as linear, reticular, fibrotic, 
honeycombed, or blotchy. The size of these opacities is 
classified in one of the following three categories: (s) 
fine irregular, or linear, opacities; (t) medium irregular 
opacities; and (u) coarse or blotchy irregular opacities. 

Regarding small opacity profusion, four categories 
were established originally. The first (category 0) was 
reserved for cases in which small opacities were either 
absent or so few in number that the case could be 
regarded as essentially normal. Categories 1, 2, and 3 
were reserved for cases of increasing levels of profusion 
when small opacities were definitely present. In 1968, 
the system was revised with each of the four major 
profusion categories subdivided into three minor divi- 
sions. A 12 point scale or continuum was thereby created 
for the classification of small opacity profusion levels. 
The lowest three categories of the scale are used to 
reflect the profusion levels of the so-called normal chest. 
Although the presence of small opacities is not usually 
associated with the norm, such opacities do occur in 
individuals who have not been exposed to mineral dusts, 
particularly in those of advancing age and in those who 
are heavy cigarette smokers. The remaining nine cate- 
gories of the scale have been reserved for the classifica- 
tion of cases of increasing small opacity profusion. 

A special notation scheme has been devised to classify 
small opacity profusion with the 12 point scale. This 
scheme, (table 1) denotes each profusion level in terms 
of a 2 digit code. The first digit indicates the major 
profusion category in which a case may be classified; the 
second digit indicates whether the profusion level is 
somewhat less than, equal to, or somewhat greater than 
is typical of the major category. For example, 1/0 indi- 
cates a profusion level that clearly falls within the scope 
of major category 1 but is slightly less than is typical of 
that category; 2/3 indicates a profusion level clearly 
within major category 2 but which is somewhat greater 
than is typical of that category. 

Because of the overriding importance of small opacity 
profusion, ability to estimate this parameter in chest 
radiographs is the keystone on which the proficiency 
examination is based. Also, because the radiographic 
recording of small opacities is markedly affected by the 
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TABLE 1 
Codes for Designating Small Opacity Profusion Levels 





Small Opacities/Unit Area Profusion Notations 





POW OF ONG ETTIDRCTQTTRT TOO TT 9/- 0/0 0/1 
Few but Genie. ..uoesaacectecvo casas 1/0 Wi We 
Moderate; lung markings visible ........ 2/1 2/2 2/3 
Many; lung markings obscured ......... 3/2 3/3 3/4 





technical quality of the radiograph, the examination also 
attempts to measure the ability of the examinee to 
evaluate this parameter. 


Selection of Test Films 


The 125 films used in the examination were selected 
principally from the files of the Social Security Adminis- 
tration and the National Institute of Occupational Safety 
and Health. Small numbers of additional films were 
provided by other agencies and institutions. The "cor- 
rect" classification of each film was established and 
verified for small opacity profusion and for large opacity 
size by taking the means of the readings of an expert 
panel of 10 radiologists, each of whom read the films 
independent of colleagues.T No film was included in the 
examination unless the standard deviation of the panel's 
classification of small opacity profusion was equal to or 
less than +1.50 minor categories (85% of the films), or 
unless in subsequent review of the film, the whole panel 
together unanimously agreed on the film's profusion 
level (1596 of the films). 

The expert panel also classified the films for technical 
quality on a 3 point scale, with category 1 representing 
films of excellent quality, category 2 representing films 
less satisfactory than those in category 1 but sufficiently 
good to permit classification of small opacity profusion 
with confidence, and category 3 representing films con- 
sidered unreadable. Of the 125 films, the panel judged 
74 to be in category 1, 46 in category 2, and five in 
category 3. 

Of the 120 films in the technical quality categories 1 
and 2, the expert panel classified 52 cases in the first 
two categories of small opacity profusion, 25 cases in 
the third and fourth categories, and 43 cases in the 
remaining eight categories. Although this distribution 
indicates that the examination includes a higher propor- 
tion of cases with pneumoconiosis than is encountered 
in a normal population of coal miners, it was adopted to 
provide the examinee with a sufficient number of patho- 
logic cases to test his skill. 

A majority of the expert panel classified 15 cases as 
exhibiting large opacities. Finally, the examination in- 
cludes 10 cases demonstrating disease other than pneu- 
moconiosis. Among these were four cases of lung carci- 
noma, three cases of active tuberculosis, one case each 
of sarcoid disease, rheumatoid lung, and chronic con- 
gestive failure. 


t Panel members were chosen on the basis of their many years of experience in the use of the ILO classification system. All were diplomates of the 
American Board of Radiology. Seven were selected from the Task Force on Pneumoconiosis of the American College of Radiology. The other three 
were members of the faculty of Johns Hopkins Department of Radiology and Radiological Science. 
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Grading 


The grading of the examination was desigred to test a 
candidate for the following reading characteristics: (1) 
mean overreading or underreading tendencv, based on 
the candidate's classification of small opacitv profusion; 
(2) standard reading error, corrected for overreading/ 
underreading tendency, again based on the candidate's 
classification of small opacity profusion; (3) false positive 
and false negative errors in the classification of small 
opacities (a radiograph is negative if placed in one of the 
lowest three profusion categories and positive if classi- 
fied in one of the highest nine); (4) false positive and 
false negative errors in the detection of large opacities; 
(5) detection of clinical disease other than preumoconi- 
osis; and (6) proficiency in classifying the films in terms 
of their technical quality. A passing grade is 50 of a 
possible 100 points. The reading characteristics tested 
and the number of points assigned to each is given in 
table 2. 

With respect to overreading/underreading, the mean 
value of all of the candidate's readings of small opacity 
profusion was calculated and the difference between 
this value and that recorded by the expert panel deter- 
mined. The candidate was then given a number of points 
equal to 10 times the numerical value this d fference is 
less than one minor category of profusion. Fcr example, 
if the mean of a candidate's readings of small opacity 
profusion is 0.10 minor category greater than that of the 
panel, 9.0 points are given ([10(1.00 - 0.10) = 9.0). A 
candidate receives maximum points (10) if his or her 
average reading is identical to that of the expert panel, 
half points if his or her average reading is 0.5 minor 
category greater or less than that of the parel, and no 
points if his or her average reading is one or more minor 
categories greater or less than that of the panel. 

The standard error of a candidate's readings of small 
opacity profusion, calculated with reference to the read- 
ings of the expert panel, provides a measure of the 
candidate's reading consistency if such error is cor- 
rected for overreading/underreading tendency. This cor- 
rection is required because a candidate might overread 
by 0.5 minor category of profusion, and yet n all other 
respects be consistent relative to the panel. Under these 
circumstances, an uncorrected standard error yields 
misleading information on the issue of consis:ency. 

When the corrected standard error is calculated,t a 
candidate is given a number of points equal to 30 times 
the difference between 1.80 and the numerical value of 
the error. For example, a candidate whose error is +0.80 
minor profusion category receives 30 points (the maxi- 
mum possible for this measure); a candida:e with an 
error of +1.30 minor categories receives 15 or half 
points; and a candidate with an error of +1.80 or more 


t Corrected standard reading error is calculated from the formula: 
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TABLE 2 
Examination Grading Plan 








Reading Characteristics Points 
Mean overreading/underreading tendency ........... 10 
Corrected standard reading error ................... 30 
Sum cf false negative and false positive errors: 
SUO OEACIDOS uoi vada P ond EA RR 20 
BOO AEN C uui adren op vs cogs keh oboe dide dons 20 
De*ection »f clinical disease other than pneumoccni- 
DN Le oed itio e d ual d i ax ardent 10 
Evaluation of radiographic technical quality ......... 10 
ppoo ESEE EIIE RETI A ENEE IRURE 100 








minor cetegories receives no points. This grading 
scheme was adopted after early experience indicated 
thet about half of the candidates were likely to have 
errors less than +1.30 minor categories anc no candi- 
dates less than +0.80 minor category. 

For false positive and false negative errors i1 detecting 
small and large opacities, the candidate is given a score 
in ach instance equal to 20 points less 0.4 times the 
total of tFe percentage false positive and false negative 
errors. Full points are given only when the tctal error is 
zero, hal- points (10) when the error is 25%, and no 
points when the error is 5096 or more. Tris grading 
scheme was adopted because experience indicated that 
about half of the candidates were likely to have a total 
error of 25% or less when Classifying either small orlarge 
opacities. For the 10 cases that illustrate patnolcgically 
prcven disease other than pneumoconiosis, cne point is 
given for zach case correctly detected. 

For pro iciency in classifying films in terms cf technical 
quality, tFe candidate is given a number of points equal 
to 10 tims the ratio of the number of films correctly 
classified for technical quality to the total number of 
films in tne examination; a maximum of 10 points is 
possible. 


Reading Characteristics of Candidates 


Table 3 llustrates the distribution of the 213 »3xaminees 
with respect to overreading/underreading tendency. For 
compariscn, the distribution of the individua members 
of tne expert panel is also given. For the passing group, 
the mean overreading/underreading tend2ncy was 
-0.11 miror category; that is, the passing candidates, 
on averag»?, Classified their films for small opacity profu- 
sion close to the expert panel members (slight overread- 
ingi. Moreover, their values are distributed about the 
mean in a narrow symmetrical manner, with 86% of the 
candidates having values within the range of —0.5 minor 
pro'usion category. For the failing group, the mean 
overreadir g/underreading tendency was -C.62 minor 


t4. ft . E 
gu - 2, W ie Xi) - [1X k-e] 


when n is the number of radiographs reported and X;. and x,, are the small opacity prcfusion levels classified by the candidate anc expert panel 


respectively for the ith radiograph. 
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category, indicating that this group tended to overread 
its films. In addition, the values of overreading/under- 
reading in this group were more broadly distributed 
(table 3). Clearly, the characteristics of the passing and 
failing groups were different. 

Table 4 illustrates the distribution of the 213 examinees 
with respect to corrected standard reading error. The 
data are again separated into passing and failing candi- 
dates with comparable data provided for the expert 
panel. As might be expected, values for the passing 
group are distributed mainly below an error of +1.3 
minor profusion categories, with only 16% of the exam- 
inees having greater values. Quite the opposite is true 
for the failing group. Most of these values (83%) are 
distributed at and above +1.3 minor categories. How- 
ever, unlike the passing group whose values are concen- 
trated in a relatively narrow range, generally similar to 
that of the expert panel, the failing group's are broadly 
distributed, extending upward to over +2 minor catego- 
ries. 

Proficiency in the use of the ILO classification system 
for epidemiological purposes may be judged reasonably 
well by the overreading/underreading tendency and cor- 
rected standard reading error. However, use of the 
system for purposes of miner compensation requires 
that the examination include additional ways to evaluate 
proficiency. In the United States, a number of govern- 
ment agencies have organized their programs in a man- 
ner such that the boundary between the third and fourth 
small opacity profusion categories is a critical action 
point, with radiographs below the boundary regarded as 
negative and those above, as positive for pneumoconio- 


TABLE 3 


Distribution of Overreading/Underreading Tendency in 
Classification of Small Opacity Profusion 


Deviation from No. Expert 


; ; No. Passin No. Failin 
Experts "d IM ce Panel Members Ene aimee 
al: 2 orebeuocerepesis 0 0 4 
#120 10 41598... eese 0 0 13 
SOBUIO *1.18 EEEIEE 0 2 13 
TOAD tO FO ZO La eh eo kndcos 0 24 22 
DOO to FOSS Leusossxezavs 4 50 22 
ALOT t6 0.40 ...ee eee 5 35 7 
*)4116 0.80... sese 1 7 6 
€ DE Locis eater RS 0 0 1 


TABLE 4 
Distribution of Corrected Standard Reading Error for Small 





Vi didis eR No. Expert No. Passing No. Failing 
categories) Panel Members Examinees Examinees 
CEN EE eas owiki 3 2 0 
POA LeceverécrRÀ 1 32 0 
Wate Reus IPTE 5 65 16 
LODST AM oaa esi VÀ 1 18 33 
1:5091.09 iade xd ra ean 0 1 23 
POR) BO EEEE x 0 0 14 
LP REUS Lore rr ER 0 0 6 
BITS OTTE PA 0 0 3 
MNERÉ Leoosesrteei bes 1.08mpc 1.17mpc 1.53mpc 
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sis. Moreover, the recording of one or more large opaci- 
ties precipitates certain additional actions. Conse- 
quently, the grading system has also been designed to 
measure a candidate's ability to separate positive and 
negative radiographs in both the small and large opacity 
categories. 

The division of cases into positives and negatives 
causes the examinee to make false positive and false 
negative errors as the radiographs are classified. Table 5 
tabulates the sum of these errors for small opacity 
profusion. The data are classified separately for passing 
and failing candidates, and column 1 provides compa- 
rable data for the expert panel. For passing candidates, 
the mean total small opacity error was 22.4%; for those 
who failed, 40.496. These values compare with a mean 
total error of 16.296 recorded by the expert panel. Inter- 
estingly, the distribution for those who passed is clearly 
peaked in a generally symmetrical manner about the 
mean whereas that of the failing examinees is quite 
broad with little evidence of peaking. 

Table 6 tabulates the sum of false positive and false 
negative errors for large opacities. The mean total large 
opacity error for passing candidates was 23.6% and for 
failing examinees, 35.7%. The expert panel had an error 
of 19.396. For this measure of reader proficiency, the 
distributions depart somewhat from previous ones. The 
data tend to be broadly distributed for both passing and 
failing groups, although not so much for passing as for 
failing. 

It is noteworthy that of the 15 films in the examination 
in which a majority of the expert panel judged one or 
more large opacities to be present, all 10 of the panel 
members concurred in only six of these; there were three 
cases in which only nine of members agreed, two cases 
where only eight agreed, one case where only seven 
agreed, and three cases where only six agreed. Part of 


TABLE 5 
Distribution of Small Opacity Profusion Error (Total*) 


Error Class (Films Examined) pates Ne Passing No Faling Ex 
PO —— € 1 3 
TIRE sosasdaktéke such ada 7 44 9 
EID es ES 2 58 20 
BON E POEET cane aN 12 30 
BIAS) i62 rat kA n ka 1 15 
DE i vasi EooPRREEWA YR YARE a "n 25 
MOBIL DM Lioiasibwe situs às 16.2 22.4 40.4 


* Sum of false positive and false negative errors. 


TABLE 6 
Distribution of Large Opacity Detection Error (Total*) 


E Mew er PP 1 9 2 
DWE ouadeteésdterbbpu 5 36 15 
BIS usq focxwon aes aeos 3 45 24 
SIM edili cesa meque 1 25 16 
| E E E ver hk* or 2 14 
Sr TETEE AE E T 1 24 
Mean (96) ....scocosasux 19.3 23.6 35.7 


* Sum of false positive and false negative errors. 
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the disagreement encountered may be related to the fact 
that many disease processes other than pneumoconiosis 
can produce large opacities. Hence, disagreement 
among expert panel members may not indicate differ- 
ences of opinion regarding the presence or absence of 
large opacities but disagreement over their cause, with 
positive readings given by some only when pneumoco- 
niosis was considered the basis of the finding. In any 
case, this situation is conducive to broadening the distri- 
bution shown in table 6. 

The 213 examinees who have taken the examination 
represent a total of 202 candidates. Of these, 116 are 
diplomates of the American Board of Radiology, 30 of 
the American Board of Internal Medicine, three of the 
American Board of Preventive Medicine, and two of the 
American Board of Family Practice; 51 are not identified 
with any medical specialty. The difference between the 
number of examinees and the number of candidates 
represents 10 individuals who, after failing on their first 
try, repeated the examination in an effort to raise their 
grades to passing levels. Five were successful, including 
one individual who repeated the examination twice. 

The grade distribution of the 213 examinees, classified 
according to medical specialty are listed in table 7. 
Examinees who are diplomates of the American Boards 
of Preventive Medicine and Family Practice are grouped 
with those without specialty identification into a category 
designated as “other.” It will be observed that the distri- 
bution of all examinees is skewed to the lower grades. 
Interestingly, the distribution of the "other" examinees 
appears to be bimodal, suggesting that they constitute 
two different populations, one with better training and 


TABLE 7 
Grade Distribution of Examinees by Medical Specialty 


No No. 
Grade Radiolo internal "s. Total 
ogy Medicine Others’ otals 
Examinees 
Examinees 
0-9.9 .......... 0 0 2 2 
10-19.9 ......... 3 0 7 10 
20-29.9 assess 4 2 11 17 
30-39.9 ......... 18 5 6 29 
40-49.9 ......... 17 10 10 37 
S0599 o snenie 38 13 14 65 
60-69.9 ......... 32 6 6 44 
70-79.9 ......... 5 2 1 8 
80-89.9 ......... 1 0 0 1 





“Includes diplomates of the American Board of Preventive Medicine and the 
American Board of Family Practice. 


TABLE 8 
Average Grades of Examinees Classified by Specialty 








Passing Failing All 





Specialty Examinees | Examinees Examinees 
HEBdIOlODV cosirer eerd ia enm 60.6 37.5 52.4 
Internal medicine ............. 59.5 38.9 50.3 
Preventive medicine .......... 60.2 16.3 30.9 
Family practice ......... vous T 23.0 23.0 
NO SPEC 1orosvor erba 59.3 30.5 41.6 
All examinees .............. 60.2 32.9 48.8 
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preparation than the other. The radiologist distribution 
also suggests bimodality but to a less convincing degree. 

Tae average grades of the examinees, classified ac- 
cording to medical specialty and divided into those 
passing and failing, are shown in table 8. It is noteworthy 
that the average grades of the passing examinees fell 
within a narrow range, largely independent of medical 
specialty. 

The pass/fail performance of the examinees. classified 
according to medical specialty and expressed in terms 
of the numbers and percentages of the examinees pass- 
ing and failing are listed in table 9. The radiologists 
appear to be the most successful, with the internists 
close behind. The remaining candidates performed 
poorly. 

Table 10 provides information on the performance of 
those candidates who repeated the examination after 
failing on tne first try. It is noteworthy that the cand dates 
who passed on the second and third try allowed an 
average of 16 months to elapse between tests, whereas 
the candidates who failed on both attempts tock the 
second test an average of only 6.5 months after the first. 
Apparently a failing candidate places himself or herself 
at a disadvantage when the examination is repeated at 
too short an interval. For this reason, the t me for a 
reexamination will soon be increased to 12 months from 
the current 6. 

When the examination was first placed in use, limited 
trials were carried out to determine the cons stercy of 
the grades obtained when candidates repeated the ex- 
amination. Four candidates were given the examiration 
twice, one candidate three times. The ratios of the 
candidates grades on the second and thirc tests to 
those on the first were then calculated. The mean of 
these ratios was 1.03 (SD + 0.11). Such values indicate 
that on the average, there was little chance in any 
candidate's grade from the first test to the second; 
moreover, the intracandidate variation betw2en tests 
was quite small. These data are reassuring thet the 
examination is reasonably consistent when repeated. 

The examination has not been given to the expert 
panel. However, when the data generated at their read- 
ing trails are converted into test scores, a mean grade of 
68.1 is obtained with all panelists passing. As might be 
expected, :his grade is considerably higher than the 
means of the candidates who took and passed the 
examination. 




















TABLE 9 
Pass/Fail Performance of Examinees Classified According to 
Specialty 
7 Passing . © Failing E 
Specialty Examinees Examinees 
nr u No. i % No. b. 
Radiology (N = 118) .......... 76 64.4 42 35.6 
Internal medicine (N — 38) .... 21 55.d 17 44.7 
Preventive medicine (N = 3) ... 1 33.3 2 65.7 
Family practice (N = 2)........ 0 0.0 2 109 
No specialty (N = 52) ......... 20 38.5 32 61.5 


All Examinees (N = 213) .... 118 55.4 95 44.6 
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TABLE 10 
Performance of Candidates Repeating Test After Failing First 
Time 
No. Passing No. Failing 
Specialty Second Time Second Time 

DESIOIOUNV iron spar ver resus. 2 

Internal medicine ............. 3* 

No specialty .. seen eden eee ecees oe 1 








* Includes one candidate who passed on a second reexamination. 


Discussion 


It has been shown that candidates with formal training 
in radiology or internal medicine fare substantially better 
and score appreciably higher than physicians without 
this training. However, such backgrounds by no means 
guarantee success. A considerable number of candi- 
dates with specialty training failed the examination, and 
a sizable number without such training passed. This plus 
similar average grades of passing candidates suggest 
that other factors play a role in a candidate's perform- 
ance. Almost certainly, one of these is specific training 
and experience in the use of the ILO classification 
system, as distinct from formal work in the specialties. 
The bimodal distribution of the grades observed in table 
7 lends some support to this view. 

Another factor likely to affect candidate performance 
is familiarity with ILO standard films and their use during 
the examination. Unfortunately, it is not yet possible to 
evaluate the influence of this factor because of ILO's 
difficulties in making these films widely available. Only a 
small number of the candidates taking the examination 
possessed these films, and hence insufficient data are 
available to test this variable. It is hoped that ILO will be 
able to provide the films without restriction within several 
months. 
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From the limited results obtained so far, the examina- 
tion seems to be meeting its primary objective of identify- 
ing those individuals who are proficient in the use of the 
ILO classification system. The 118 candidates who suc- 
cessfully passed the examination appear to exhibit read- 
ing characteristics similar to those of expert radiologists, 
whereas those who failed did not. Because of its suc- 
cess, the examination is likely to be more widely used in 
the future. 

Another question that may be raised is the usefulness 
of an examination of the type described in this paper in 
other phases of radiology. In recent years, increasing 
dissatisfaction has been expressed in a number of quar- 
ters with traditional examination processes. This has 
caused such organizations as the American Board of 
Radiology to reexamine their examination philosophies 
and methods. There is some reason to believe that the 
principles upon which the pneumoconiosis examination 
is based are transferable to other situations. It should be 
pointed out, however, that such a process will not always 
be easy and that much work may be necessary to develop 
examinations which clearly are able to separate individ- 
uals who meet prescribed standards of performance 
form those who do not. Nevertheless, the success of the 
pneumoconiosis examination suggests that its concepts 
and techniques should be explored for possibly broader 
application in radiology. 
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Case Reports 


Central Vertebral End-Plate Depression n Chronic Renal Disease: 
Report of Two Cases 


FRED M. H. ZITER, JA.’ 


Steplike depressions in the central parts cf the end- 
plates of vertebral bodies have been considered charac- 
teristic of sickle cell disease [1]. These unique deformi- 
ties have recently been demonstrated to occur in patients 
with thalassemia major, homocystinuria, and Gaucher's 
disease [2-4]. This report describes similar vertebral 
distortion associated with chronic renal disease. 


Case Reports 
Case 1 


A 33-year-old white woman with familial medullary cystic 
renal disease was first noted to have hypertension end albumin- 
uria during a physical examination in 1960. Thyroid carcinoma 
was diagnosed and successfully treated 4 years later. During 
her first pregnancy in 1967, albuminuria and hypertension were 
again recorded and progressive deterioration in renal function 
continued to end-stage rena! disease by age 29. Radiography in 
1973 revealed spinal changes of renal osteodystrophy with 
sclerosis and indistinct trabeculae in the thoracic megion and a 
"rugger-jersey'" appearance of the lumbar spine. Central verte- 
bral end-plate depressions were noted dorsally (fic. 1A). Hand 
films failed to show subperiosteal resorption, intracortical tun- 
nelling, acral resorption, or soft tissue calcification. An iliac 
crest biopsy showed histologic findings compatibE with renal 
osteodystrophy. 

Hemodialysis was begun in September 1972 ‘ollowed by 
bilateral nephrectomies 3 months later. Successful renal trans- 
plantation was performed subsequently from a living related 
donor. Localized avascular necrosis developed n the right 
femoral head after an orthopedic nailing procedure for a trau- 
matic femoral fracture. The patient is active and well at this 
time. 


Case 2 


A 37-year-old black woman had polio as a child requiring the 
use of leg braces for several years. In 1963, she wes evaluated 
for weakness at another hospital and found to te markedly 
hypertensive (210/130). Subsequent workup revea ed atrophic 
kidneys and angiographic evidence of intrinsic re val disease. 
An open renal biopsy demonstrated chronic glomertlonephritis. 
Hemodialysis was begun in 1970 followed by bilate al nephrec- 
tomies 6 months later. Because two attempts at renal transplan- 
tation (1971 and 1972) resulted in rejection, main enance he- 
modialysis was instituted. In 1973, hand radiographs demon- 
strated mild but definite subperiosteal resorption and 1+ intra- 
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cor ical sunnelling. Films of the thoracic spine showed central 
end-plat* depression (fig. 1B.). Extremity films lac«ed evidence 
of esept z necrosis, medullary infarction, or soft tissue calcifi- 
cation. Sickle cell preparations and hemoglobin electrophoresis 
failed tc show evidence of sickle cell disease. The patient 
suffered numerous problems over the ensuing years and in 1975 
succumbed of septic shock and pulmonary compl cations. No 
autopsy vas performed. 


Discussion 


Pathc ogic biconcave depressions involving the upper 
and lower vertebral surfaces in man resemble the rormal 
appearence of the vertebrae of fish. Such deformities, 
extendirg in a smooth continuous curve from one end of 
the ver-bral end-plate to the other, occur in those 
conditicns associated with weakened bones, (e.g., os- 
teoporosis) and apparently result from mechenical 
compre: sion. 

Ir 19€6, Reynolds, [1] suggested that the term fish 
vertebra should not be applied to the sickle cell memo- 
globino»athies. He described a separate and character- 
istic deformity which involved the central portions of the 
end-pla*» while sparing the periphery. This stepli«e de- 
formity often affects several contiguous vert»brel seg- 
ments and, while most clearly defined in th» thcracic 
region, may involve the cervical and lumbar areas as 
wel . The floor of the depression is characteristical y flat 
and sclerotic and the sides squared off. Th» margins 
may undergo modification in ensuing years t0 assume 
more rcunded edges. These deep central d2fects de- 
scribed 9y Reynolds are usually easily differentiated from 
the 1-2 mm of end-plate depression commorly seen in 
normal ndividuals [5], and from Schmorl's nodes which 
are usually smaller, rounded, and asymmetric in posi- 
tion. 

A though these vertebral depressions are most often 
associated with the sickle cell hemoglob nopathies, 
cases heve been described in thalassemia major, homo- 
cystinurza, and Gaucher's disease [2-4]. The etiology of 
these depressions remains controversial, and both is- 
chemia and mechanical compression have ben impli- 
cated. Feynolds [1] suggests chronic ischemia during 
the growth period resulting from circulatory stasis as the 
etio ogy in sickle cell disease. The peculiarity of vertebral 
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blood supply is said to account for the central location 
with peripheral sparing. Patients with homocystinuria 
also have vasoocclusive changes caused by thrombosis 
and arterial wall fibrosis so that ischemia is plausible in 
this circumstance [3]. An ischemic etiology in Gaucher's 
disease is also easily understood [4]. The etiology in 
thalassemia is less clear since ischemia would have to 
be caused by vascular compression from marrow hyper- 
plasia and Cassady et al. [2] suggested that mechanical 
compression might play an integral part. 

The cause of vertebral deformity in chronic renal 
disease is unknown, but ischemia could play a role. 
Patients on prolonged maintenance hemodialysis are 
known to have accelerated atherosclerosis [6, 7]. This 
might impair vertebral blood supply resulting in growth 
disturbance or central aseptic necrosis. Both patients in 
this report received steroids during the course of their 
illnesses which could have caused ischemia either by 
altered coagulability or fat embolism [8, 9]. 

Recently, it has been shown that patients with renal 
osteodystrophy demonstrate subchondral bone resorp- 
tion in the spine. Because of the resulting trabecular 
weakening, mechanical compression might play a role 
in the etiology of the radiographic changes of central 
end-plate depression [10]. Herniation of large portions of 
disk material into the weakened vertebral bodies seems 
unlikely as the primary event in these cases since it 
would be presumptuous to expect such changes to 
occur so centrally and symmetrically at so many succes- 
sive levels [11]. Autopsy observation may eventually shed 
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Fig. 1.— Case 1. A, Several thoracic 
vertebrae demonstrating sclerosis, 
trabecular indistinctness, and central 
end-plate depression. B, Case 2. 
Prominent central end-plate depres- 
sions. 


some light on this etiologic controversy, although the 
lack of physiologic information may be the ultimate 
limitation. Unfortunately, no documentation was possi- 
ble of the point at which the vertebral deformities first 
appeared in my cases since the observation period was 
confined to the latter stages of the disease and the 
vertebrae were already abnormal. Because such defects 
have not been noted previously with chronic renal dis- 
ease, they must be most unusual [12, 13]. 
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Unusual Case of Metastatic Pulmonary Calcification 


M. E. BEIN,! D. B. N. LEE? J. H. MINK.' AND J. DICKMEYER* 


Metastatic calcification occurs when calcium salts are 
deposited in previously normal tissues [1-6]. It has been 
associated with chronic renal failure, primary parathy- 
roid neoplasms, chronic destructive diseases of bone, 
hypervitaminosis-D, and excessive ingestion or intrave- 
nous administration of calcium salts [1-17]. The devel- 
opment of soft tissue calcification in patients with renal 
disease is usually attributed to an abnormal calcium- 
phosphorus ion product and the coexistence of second- 
ary hyperparathyroidism [1, 2, 4, 5, 7]. We describe a 
case of chronic metastatic pulmonary calcification in a 
renal transplant patient in whom extensive calcification 
became radiographically apparent at a time when renal 
function was near normal, calcium-phosphorus ion 
product was not elevated, and all parathyroid tissue had 
been surgically removed. 


Case Report 


M. G., a white man, received a renal allograft at age 21; the 
underlying renal disease was membranoproliferative glomeru- 
lonephritis. Chest radiography 14 months later was normal. 
However, graft function subsequently deteriorated, and the 
patient developed muscle cramps, ischemic ulcerations of the 
skin, extensive vascular calcifications of the limbs and digits, 
and subperiosteal new bone formation. Creatinine clearance 19 
months after renal allograft was 20 ml/min; serum calcium, 8.6 
mg/dl; and serum phosphorus, 4.8 mg/dl. Chest radiography 
(fig. 1A) revealed poorly defined nodular densities in the upper 
lung zones. The patient was afebrile, had no respiratory symp- 
toms, and sputum cultures were negative. There was no clinical 
suggestion of congestive heart failure. Presumptive diagnosis 
was metastatic pulmonary calcification. A subtotal parathyro- 
idectomy was done and hemodialysis was begun 3 months later. 
Total parathyroidectomy and thyroidectomy were eventually 
performed after 2 more months and dialysis with a low calcium 
bath (3.0 mg/dl) was initiated. 

The patient's second renal allograft was 4 years after the first, 
at which time the skin ulcers had healed and vascular calcifica- 
tion had resolved. The pulmonary densities had decreased in 
comparison with earlier radiographs. With resumption of renal 
function, the patient became hypocalcemic, with total serum 
calcium concentrations as low as 4.0 mg/dl. Calciferol (50,000 
U) and an equivalent of 1 g of calcium in the form of calcium 
gluconate were given after transplant. Throughout the posttrans- 
plant period, serum calcium and phosphorus ranged between 
8.0-9.5 mg/dl and 3.1-5.0 mg/dl. Serum immunoreactive para- 
thyroid hormone concentration was 147 pg/ml (serum calcium 
concentration, 9.5 mg/dl), which was consistent with surgical 
or idiopathic hypoparathyroidism (C.D. Hawker, UpJohn, per- 
sonal communication). Renal function has been well maintained 
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with an average serum creatinine of 1.8 mg/dl and creatinine 
clearance of 50-60 ml/min. Immunosuppressive therapy con- 
sisted of Imuran 100 mg daily and prednisone 30 mg daily. 

Chest radiography about 10 months after the second trans- 
plant was unchanged from the first posttransplant period. After 
about another 10 months, nodular densities were present 
throughout the middle and upper lung zones bilaterally (fig. 1B). 
Low kilovoltage grid radiography confirmed the suspicion of 
parenchymal calcification (fig. 1C). Renal function, serum cal- 
cium, and serum phosphorus were unchanged, and the patient 
remained entirely asymptomatic. Pulmonary function studies 
revealed a severe reduction in diffusing capacity consistent with 
a diffuse interstitial process. Renal function remained stable for 
about 15 months, at which time deterioration in graft function 
developed; hemodialysis was reinstituted about 4 months later. 
Chest radiography after 7 months showed slightly increased 
pulmonary calcification (fig. 1D); there has been no change 
since that time. Recent ??"Tc-HEDSPA bone scan showed 
marked radionuclide activity in the lungs with increased blood 
pool activity (fig. 2), findings consistent with metastatic pul- 
monary calcification and renal failure. The patient has remained 
free of respiratory symptoms. 


Discussion 


Metastatic calcification is found principally in the pe- 
ripheral vascular system, soft tissues, lung, kidney, 
stomach, and heart [2, 4, 6, 9]. The lung is the most 
frequent visceral site of calcification [5, 6]; there is a 
direct correlation between the occurrence of metastatic 
pulmonary calcification and other visceral calcification 
[7]. Pulmonary calcification has been found at autopsy 
in 6096 of chronic dialysis patients [7]. The calcification 
occurs predominately in the alveolar walls, but it is also 
found in the walls of bronchi and blood vessels [1, 4, 7- 
12, 14, 15]. In all of the chronic dialysis cases studied by 
Conger et al. [7], the upper lobes showed slightly greater 
involvement than the lower lobes. 

There is usually a marked disparity between the pres- 
ence of histologic and radiographic pulmonary calcifi- 
cation, so that metastatic pulmonary calcification is 
rarely diagnosed on premortem chest radiography [2-4. 
7, 9, 11]. The presence of calcification may be mistaken 
for or obscured by associated pulmonary edema or 
infection [1, 2, 4, 17]. Felson [18] alluded to the difficulty 
in distinguishing alveolar disease of water density from 
metastatic calcification. The frequent occurrence of car- 
diorenal complications in patients with chronic renal 
failure especially underscores this problem [4]. Alterna- 
tively, the calcification may simply not be visible on 


This work was supported in part by U.S. Public Health Service grant RR 865. 
' Department of Radiological Sciences, UCLA Center for the Health Sciences, Los Angeles, California 90024. Address reprint requests to M. E. Bein. 
? Renal Transplantation Center, Division of Nephrology, Department of Medicine, UCLA Center for the Health Sciences, Los Angeles, California 90024. 


AJR 132:812-816, May 1979 
© 1979 American Roentgen Ray Society 


812 


0361-803X/79/1325-0812 $0.00 


AJR:132, May 1979 


C 


CASE REPORTS 


813 





D 


Fig. 1.—A, Poorly defined nodular densities in upper lung zone bilaterally. Presumpti-e diagnosis was metastatic pulmonary calcification. B, 4 years 
later, increased pulmonary calcification in middle and upper lung zones bilaterally, Œ Low kilovoltage grid radiograph at same time demonstrates 
calcificatons. D, After 3 more years, further increase in parenchymal calcifications 


routine chest radiography because of very small foci (1- 
2 mm) scattered throughout the parenchyma [1, 4]. 
There have been numerous cases of raciologically 
evident metastatic pulmonary calcification, usually in 
association with chronic renal failure [1, 5, 8-10, 14-17]. 
Diffuse parenchymal involvement may occur in a pattern 


simulating interstitial or alveolar pulmonary edema [5, 8, 
9, 14-14]. _ocalized densities in either the uppsr or lower 
lobes w th wedge-shaped, infiltrative, or nodular appear- 
ances have also been described [1, 8, 10]. Tre calcifica- 
tior usually develops over a long period of time but it 
may occur relatively acutely in several weeks to months 
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Fig. 2.—?9?"Tc-HEDSPA bone 
scan 10 months after fig. 1D 
shows extensive radionuclide 
activity in lungs consistent with 
metastatic pulmonary calcifica- 
tion. 





(1, 5, 9, 16]. Resolution of pulmonary calcification in 
chronic renal failure may occur after parathyroidectomy, 
renal transplantation, or dialysis [8]. 

The presence of punctate calcifications within radio- 
graphic densities may suggest the correct diagnosis of 
metastatic pulmonary calcification [8]. The diagnosis 
should also be suspected whenever there are radio- 
graphically stable opacities previously thought to repre- 
sent pulmonary edema or infection, even if definite 
calcifications cannot be demonstrated [1, 8]. Low kilo- 
voltage, grid, or tomographic examinations have been 
suggested to define the presence of calcification [1]. 
Finally, the diagnosis can be made by the presence of 
increased radionuclide activity in the lungs after admin- 
istration of °°"Tc bone scanning agents [16, 19, 20]. 

Patients with pulmonary calcification are usually rela- 
tively asymptomatic, although there have been cases of 
respiratory failure secondary to massive pulmonary in- 
volvement [7, 8]. Pulmonary function tests may show 
restrictive and diffusion defects even when chest radiog- 
raphy appears normal. Vital capacity has been inversely 
correlated with the histological severity of calcification 
[7]. 

Over a century ago, Virchow [22] postulated that cal- 
cium salts dissolved from the skeleton were transported 
by blood and deposited at some distant site forming 
calcium "metastases," a process analogous to neoplas- 
tic metastases. In 1947, Mulligan [6] reviewed 88 patients 
with metastatic calcification. He noted that the underly- 
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ing pathologic process was neoplastic involvement of 
the skeleton in 35, uremia in 23, primary hyperparathy- 
roidism in 21, and Vitamin D intoxication in nine. Interest 
in metastatic calcification escalated in the past 2 dec- 
ades mainly as a result of its frequent occurrence in 
uremic patients treated by dialysis and/or renal trans- 
plant. [21, 23-25]. The prevalence in dialysis patients 
may be as high as 80% [25]. 

The most frequent association found in metastatic 
calcification is elevation of the plasma calcium and 
phosphorus product as a result of hypercalcemia and/or 
hyperphosphatemia. The product in normal subjects is 
about 40 mg?/dl? (10 mg/dl x 4 mg/dl = 40 mg*/dl*). 
Precipitation of secondary calcium phosphate occurs in 
vitro when the product exceeds a critical level. In uremic 
patients with metastatic calcification, it usually exceeds 
70 mg?/dl? [21, 25, 26]. The predilection to extraosseous 
calcification in uremic patients has also been attributed 
to a number of other factors. Secondary hyperparathy- 
roidism, in addition to its hyperphosphatemic effect in 
uremic patients [23], may cause calcification through a 
more direct mechanism [24]. It is also possible that 
uremia per se may alter the configuration of tissue 
proteins so as to render them more calcifiable. Eisen- 
stein et al. [29] and Urist et al. [30, 31] developed the 
concept that metastatic calcification is first preceded by 
some physiochemical change in tissue protein. There- 
fore, it is interesting that alterations in protein [32] and 
collagen [33] metabolism have been demonstrated in 
uremic patients by some investigators. 

Both experimental and clinical observations suggest 
parathyroid hormone as a possible pathogenetic agent 
in the development of extraosseous calcification. Para- 
thyroid hormone administration to rats may induce a 
state of sensitization so that after an appropriate interval 
(the "critical period"), a challenger, usually the salt of a 
rare or heavy metal, can lead to calcification or the 
syndrome of calciphylaxis [34]. In man, metastatic calci- 
fication may develop in patients with primary hyperpara- 
thyroidism either with or without azotemia [6, 16, 35-38]. 
The association of azotemic (secondary) hyperparathy- 
roidism with soft tissue calcification has already been 
discussed. When azotemia is corrected by renal trans- 
plantation, metastatic calcification may nonetheless de- 
velop [21]. A role of excess parathyroid hormone is 
suggested by healing of lesions attributed to soft tissue 
calcium deposition in some patients after parathyroidec- 
tomy. 

Experimentally, vitamin D can also act as sensitizer in 
the syndrome of calciphylaxis [34]. In man, soft tissue 
calcification is seen in cases of vitamin D intoxication [6, 
13, 24]. In such instances, the patients are usually also 
hypercalcemic and azotemic. 

Our patient has a number of unusual features. Pulmo- 
nary calcification developed during a period when his 
renal function was only minimally compromised and he 
was neither hypercalcemic nor hyperphosphatemic. He 
also had virtually no circulating parathyroid hormone 
since he had previous total parathyroidectomy. It is 
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possible that our patient may be a human variant of the 
syndrome of experimental calciphylaxis [34]. in this con- 
text, he is certainly primed by glucocorticoid (used as an 
immunosuppressive drug for his kidney graft; and calci- 
ferol (used as a substitute for parathyroid hormone in 
maintaining normocalcemia) administration. However, 
the clinical course of his calcification is not similar to the 
experimentally described calciphylaxis in animals [32] 
and no clear calcifying challenger could be identified. 
We postulate that previous azotemia, and glucocorticoid 
and calciferol administration, either alone or in combi- 
nation, has altered his tissue “resistance” to calcifica- 
tion, so that apparently normal levels of circulating 
calcium and phosphorus become supersaturating con- 
centrations resulting in metastatic calcificazion. More 
recently, Kuzela et al. [25], in an extensive study on 
extraosseous calcification in chronic dialysis patients, 
also failed to demonstrate a correlation between pres- 
ence and severity of soft tissue calcification amd multiple 
factors, such as duration of dialysis, degree »f parathy- 
roid gland hyperplasia, and serum calcium and phospho- 
rus concentrations and product. Such findings would 
lend credence to the postulated phenomenor of altered 
tissue ‘resistance’ to calcification. 
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Significance of Pheumomediastinum ir Blunt Trauma to the Thorax 


PRESTON R. LOTZ,':? WILLIAM MARTEL.' JAY J. ROHWEDDER ? AND ROBERT A. GREEN? 


Mediastinal and deep cervical emphysema are among 
the signs of tracheobronchial laceration [1-4]. According 
to Eijgelaar and van der Heide [5] and Kirsh et al. [1], 
either of these signs should prompt bronchoscopy to 
exclude a bronchial ruptu.e. This concept has not been 
emphasized in the radiologic literature. Either of these 
findings in a patient who has not received positive- 
pressure ventilation is strongly suggestive of a tracheo- 
bronchial fracture. 


Case Reports 
Case 1 


A 37-year-old man was brought to the emergency room of a 
nearby hospital after an automobile accident in which he sus- 
tained severe closed chest trauma. On arrival, he was acutely 
dyspneic with respirations of 32, pulse of 140, and systolic 
blood pressure of 80 mm Hg. Initial chest radiography showed 
fractures of the left first through fifth and right eightn through 
twelfth ribs, small extrapleural hematomas in relation to the 
bilateral rib fractures, extensive contusion of the right upper 
lobe, elevation of the left hemidiaphragm, and widening of the 
superior mediastinum. Pneumomediastinum or deep cervical 
emphysema was not evident. Respiratory arrest occurred 1 hr 
later and chest radiography (figs. 1A and 1B) showed bilateral 
pneumothorax and pneumomediastinum. The collapsed left 
lung appeared to fall away from its normal attachment to the 
mediastinum. Deep cervical emphysema was also present (fig. 
1C). The significance of these findings was not aporeciated. 
Chest tubes were inserted into each pleural space. The pulses 
in his left upper extremity, present 1 hr earlier, were no longer 
palpable. Angiography revealed a laceration of the left subcla- 
vian artery about 5 cm distal to its origin. 

The patient was promptly transferred to University of Michi- 
gan Hospital, where surgical correction of the arterial damage 
was undertaken. At thoracotomy, complete transection of the 
left main bronchus 2 cm from the carina was found. The 
fractured bronchus was immediately repaired, and he was 
discharged after 2 months. He was readmitted 10 weeks later 
because of two episodes of pneumonia. Bronchoscopy at that 
time demonstrated complete obliteration of the lumen at the 
site of previous laceration. At thoracotomy, two abscesses were 
found in the atelectatic left lung. The stenotic segment of the 
bronchus was resected and an anastomosis was perfcrmed. 


Case 2 


A 34-year-old man with no history of pulmonary disease 
sustained blunt chest trauma during a motor vehicle accident. 
Physical examination in a hospital emergency room a ‘ew hours 
later showed extensive subcutaneous emphysema and the 
breath sounds over the posterior aspect of the right lung were 
diminished. Vital signs were satisfactory except for a systolic 
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blood pressure recording of 90 mm Hg. Chest radiocraphy (fig. 
2A) revealed mediastinal emphysema and a small nght pneu- 
mothcrax. Tracheostomy and tube thoracostomy were per- 
formed. Chest radiography (fig. 2B) 6 days after inju ry demon- 
strated partial atelectasis of the right lower lobe; this was not 
appreciated and he was discharged after 10 days. Bronchos- 
copy was rot performed. 

A persis:ent cough developed shortly thereafter with recur- 
rent episodes of right-side pneumonia. After an episode of 
pneumonie with production of foul sputum 15 mcnths after 
original injury, a chest film demonstrated complete right bower 
lobe etelectasis. Bronchoscopy revealed moderate stenosis of 
the richt main bronchus and considerable pus in the rght ung. 
Broncnography showed complete atelectasis of the right wer 
lobe, and he lobe was removed 16 months after th» original 
injury. 

Subsequently, severe pneumonia developed in the right up- 
per and middie lobes. When seen 30 months after th» original 
trauma, he was producing up to 200 ml of purulett sputum 
daily. Review of earlier radiographs then led to the diagnosis of 
previous bronchial fracture. A perfusion isotope scan demon- 
strated no ‘low to the right lung, and an inhalation iso" ope scan 
showed little ventilation with gas trapping. Repeat tronchos- 
copy demcnstrated further concentric narrowing o: the right 
main bronchus just distal to the carina, with copious reteined 
secret ons. 

It was besieved that bronchoplasty would not restore function 
in the remaining right lung, so the right pneumonectomy was 
completed. 


Discussion 


Clirical and radiographic signs of tracheobronchial 
ruptures aave been discussed [1, 6-9], as ^ave the 
mechanisms producing such an injury [1, 6, 10]. Trache- 
obronchia! lacerations usually affect the main bronchi, 
typically within 2.5 cm of the carina [6]. Dzvis and 
Hopkins [71] described two clinical presentations of this 
lesion. If the rent in the bronchus communicates freely 
with the pleural space, a large pneumothorax results 
(case 1), aad the lung frequently fails to reexpanz despite 
tube thoreccstomy and appropriate suction. In the sec- 
ond tvpe of clinical presentation, the pneumo-aorex is 
small or a»sent, depending on the size of the cc mmuni- 
catior. In either situation, gas may escape through the 
broncaial wall and peribronchial connective tissues di- 
rectly into the mediastinum. 

However, in the second the peribronchial tissues re- 
main sufficiently intact to permit at least some veatilation 
of the invclved lung. Moreover, the mediastinal gas may 
be imposs ble to detect radiographically, and the fracture 
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Fig. 1.— Case 1. A, In upright position within 3 hr after accident. Massive pneumothorax on left and lesser on right. Opacity of right lung reflects both 
contusion and atelectasis. Greatly collapsed left lung appears separated from normal point of attachment to mediastinum. Mediastinal emphysema 
(arrowheads) more apparent in enlarged view of left hilar region (B, arrowheads). C, Enlarged view of the cervical region. Deep cervical (arrowheads) 
and paratracheal (arrows) emphysema. 
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Fig. 2.—Case 2. A, In supine position within several hours of trauma. Mediastinal emphysema (arrowheads). Subcutaneous emphysema in neck, 
supraclavicular regions, and right lateral chest wall. Small pneumothorax on right (arrow). Right fourth rib fractured posterolaterally. B. Posteroanterior 
film of chest in upright position 6 days later. Partial atelectasis of right lower lobe. 


is unsuspected until atelectasis and pulmonary infection significance of the mediastinal and deep cervical emphy- 
develop distal to bronchial obstruction at the site of sema was not appreciated and diagnosis was delayed 
laceration. The obstruction develops from the accumu- until the right lung was no longer salvageable 30 months 
lation of granulation tissue at the fracture site and may later. 

occur as early as 1 week after injury. In our case 2, the After closed chest injury, in the absence of injury to 
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the airway in the neck, gas in the deep cervical fascial 
planes should be considered an extension of mediastinal 
emphysema, even if the mediastinal component is not 
radiographically apparent. Mediastinal gas asc2nds eas- 
ily into the neck [5] and soft tissue cervical er physema 
is often a clue to the correct diagnosis [1, 5]. In a 
literature review, Silbiger and Kushner [12] found me- 
diastinal or subcutaneous emphysema in 61% of 66 
cases of tracheobronchial laceration. Burke [7] stated 
that in 10% of such injuries there are no radiocraphic or 
physical findings to suggest the diagnosis. Th» yield of 
early diagnoses would certainly be improved ty routine 
radiography of the cervical soft tissues in patients with 
severe closed chest trauma. It should be noted that the 
absence of gas in these locations does not e>clude an 
airway fracture. 

The pathway for the passage of gas from tre pulmo- 
nary interstitium through the hilum to the mediastinum 
was demonstrated in cats by Macklin [13]. He s:ated that 
the amount of gas that accumulated in the pulmonary 
interstitium and mediastinum was directly d2pendent 
upon the pressure of injection of the gas through the 
intrabronchial cannula. He did not indicate the pressures 
used in the injections. A pulmonary laceration may 
permit gas to enter the pulmonary interstitium, but we 
believe that it would be very unusual for large amounts 
of gas to be forced into the mediastinum unless the 
patient has been subjected to positive-pressure ventila- 
tion. 

Tension pneumothorax and subcutaneous emphy- 
sema may develop after rib fracture due to laceration of 
the visceral and parietal pleura. It is theoreticelly possi- 
ble for the subcutaneous gas to dissect into the deep 
cervical and/or mediastinal fascial planes. 4owever, 
such a pathway was not mentioned by Evans and Small- 
don [14] in their review of mediastinal emphysema, and 
we are not aware that pneumomediastinum of tnis origin 
has ever been documented. Traumatic rupture of the 
esophagus may cause pneumomediastinum, but this is a 
rare lesion. Furthermore, in a severe blunt chest injury, 
a rigid structure such as the tracheobronchial -ree is far 
more likely to rupture than a mobile and elastic one like 
the esophagus. An esophageal rupture should be sought 
when a tracheobronchial fracture cannot be demon- 
strated by bronchoscopy [15]. 

In some patients, mediastinal or deep cervical emphy- 
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seme wil be apparent on chest radiography only after 
artificial ventilation. In such instances, these signs are 
less reliable indicators of a bronchial fracture but that 
diagnosis should still be considered. 

The presence of a pneumomediastinum or deep cervi- 
cal emphysema in a patient who has sustained closed 
trauma tc the chest and who has not been sucjected to 
positive-pressure ventilation should arouse strong sus- 
picion of a fracture of the tracheobronchial tree. Such 
fractures should be recognized promptly in order to 
avoid complications. Surgical repair, if attempted early, 
is usually successful. 
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Laryngeal Papillomatosis with Pulmonary Spread in a 69-Year-Old Man 


GARY GLAZER' AND W. RICHARD WEBB' 


Pulmonary involvement by laryngeal papillomatosis is 
rare. It typically occurs in children or young adults; only 
one prior case has been reported in a patient over 40 
years of age [1]. We report a case of pulmonary involve- 
ment by laryngeal papillomatosis occurring in a 69-year- 
old man. Despite the rarity of this disease in adults, the 
correct diagnosis may be suggested by a characteristic 
combination of clinical and radiographic features. 


Case Report 


In 1967, a 62-year-old man was first evaluated for hoarseness. 
Laryngoscopy revealed several squamous papillomas of both 
vocal cords, extending locally into the left supraglottic region. 
He had no history of cervical irradiation or previous laryngeal 
papillomas. In 1969, tomograms demonstrated numerous en- 
dotracheal papillomas (fig. 1) and tracheostomy was performed 
which showed papillomas extending down the trachea to the 
carina and main bronchi. Between 1967 and 1973, the patient 
was hospitalized 37 times for excision of laryngeal and tracheal 
papillomas. Chest radiographs during this period remained 
normal (fig. 2A). 

In 1974, chest radiographs showed multiple thin-walled lung 
cysts typical of pulmonary spread (fig. 2B). A single cyst in the 
left lower lobe contained an air-fluid level. No pathogens were 
cultured from his sputum and the left lower lobe fluid level 
resolved following penicillin treatment. During the next 4 years, 
pulmonary cysts and some associated nodular densities slowly 
enlarged (fig. 2C and 2D). By mid-1978, the patient had been 
hospitalized 54 times for removal of laryngeal and tracheal 
papillomas and continued to be disabled by this unusual condi- 
tion. 


Discussion 


Squamous papilloma is the most common benign 
tumor of the larynx and histologically represents an 
abnormal proliferation of stratified squamous epithelium 
supported by a core of fibrovascular tissue. The etiology 
of laryngeal papilloma remains obscure although specu- 
lation has centered on viral causes since the classic 
experiment of Ullmann in 1923 [2]. He transplanted a 
laryngeal papilloma from a 6-year-old boy to his own 
arm, and then successfully implanted this onto canine 
vaginal mucosa. More recent indirect evidence of viral 
causation includes the increased incidence of skin warts 
in children with laryngeal papillomatosis. Also a retro- 
spective study showed a high incidence of genital warts 
in mothers whose children had laryngeal papillomas [3]. 

Spread of laryngeal papillomas through the respiratory 
tract, termed “tracheobronchial papillomatosis,' is rare 
and occurs in only 296 of patients with laryngeal papillo- 
mas. The trachea is most often involved when distal 
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spread occurs [4]. Among a series of 26 patients with 
tracheobronchial papillomatosis surveyed by Caldarola 
et al. [5], the trachea alone was affected in 21 patients, 
the trachea and main bronchi in three, and the bronchi 
alone in two. Extension of papillomas to involve the 
distal bronchi, bronchioles, and lung parenchyma has 
been reported in only 11 prior instances [1, 6]. The 
natural history of laryngeal papillomas in adults is differ- 
ent than in children. In children, the typical course is one 
of extensive growth and rapid local recurrence. In adults, 
laryngeal papillomatosis is less aggressive and distal 
spread is distinctly unusual [7]. 

The mode of spread of laryngeal papillomas to involve 
the tracheobronchial tree is unknown. Peripheral seed- 
ing and multicentric origin of papillomas have been 
advanced as two possible explanations [8, 9]. Tracheos- 
tomy and surgical manipulation are thought to induce 
spread of papillomas to the distal respiratory tree [10]. In 





A 


Fig. 1.—Tracheal tomograms in 1969. A, Shows multiple endotracheal 
papillomas. Two sessile masses (arrows) arise from lateral tracheal walls. 
Mass arising from anterior tracheal wall is seen less clearly (white 
arrows). B, 1 cm more posterior than A shows two additional papillomas 
arising from lateral tracheal walls at a lower level. 
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the airway in the neck, gas in the deep cervical fascial 
planes should be considered an extension of mediastinal 
emphysema, even if the mediastinal component is not 
radiographically apparent. Mediastinal gas ascends eas- 
ily into the neck [5] and soft tissue cervical emphysema 
is often a clue to the correct diagnosis [1. 5]. In a 
literature review, Silbiger and Kushner [12] found me- 
diastinal or subcutaneous emphysema in 6:96 of 66 
cases of tracheobronchial laceration. Burke 7] stated 
that in 1096 of such injuries there are no radiocraphic or 
physical findings to suggest the diagnosis. The yield of 
early diagnoses would certainly be improved by routine 
radiography of the cervical soft tissues in patients with 
severe closed chest trauma. It should be noted that the 
absence of gas in these locations does not exclude an 
airway fracture. 

The pathway for the passage of gas from the pulmo- 
nary interstitium through the hilum to the mediastinum 
was demonstrated in cats by Macklin [13]. He stated that 
the amount of gas that accumulated in the pulmonary 
interstitium and mediastinum was directly cependent 
upon the pressure of injection of the gas through the 
intrabronchial cannula. He did not indicate the pressures 
used in the injections. A pulmonary laceretion may 
permit gas to enter the pulmonary interstitium, but we 
believe that it would be very unusual for large amounts 
of gas to be forced into the mediastinum unless the 
patient has been subjected to positive-pressure ventila- 
tion. 

Tension pneumothorax and subcutaneous emphy- 
sema may develop after rib fracture due to laceration of 
the visceral and parietal pleura. It is theoretically possi- 
ble for the subcutaneous gas to dissect into the deep 
cervical and/or mediastinal fascial planes. However, 
such a pathway was not mentioned by Evans and Small- 
don [14] in their review of mediastinal emphysema, and 
we are not aware that pneumomediastinum of this origin 
has ever been documented. Traumatic rupture of the 
esophagus may cause pneumomediastinum, but this is a 
rare lesion. Furthermore, in a severe blunt chest injury, 
a rigid structure such as the tracheobronchial tree is far 
more likely to rupture than a mobile and elastic one like 
the esophagus. An esophageal rupture should be sought 
when a tracheobronchial fracture cannot be demon- 
strated by bronchoscopy [15]. 

In some patients, mediastinal or deep cervical emphy- 
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sema wi! be apparent on chest radiography only after 
artificial ventilation. In such instances, these signs are 
less relieble indicators of a bronchial fracture, bu: that 
diagnosis should still be considered. 

The presence of a pneumomediastinum or deep zervi- 
cal emphysema in a patient who has sustained c osed 
trauma t» the chest and who has not been subjected to 
posi ive-»ressure ventilation should arouse strong sus- 
picicn ot a fracture of the tracheobronchial tree. Such 
fractures should be recognized promptly ir order to 
avoid complications. Surgical repair, if attempted 2arly, 
is usuallv successful. 
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Laryngeal Papillomatosis with Pulmonary Spread in a 69-Year-Old Man 


GARY GLAZER' AND W. RICHARD WEBB' 


Pulmonary involvement by laryngeal papillomatosis is 
rare. It typically occurs in children or young adults; only 
one prior case has been reported in a patient over 40 
years of age [1]. We report a case of pulmonary involve- 
ment by laryngeal papillomatosis occurring in a 69-year- 
old man. Despite the rarity of this disease in adults, the 
correct diagnosis may be suggested by a characteristic 
combination of clinical and radiographic features. 


Case Report 


In 1967, a 62-year-old man was first evaluated for hoarseness. 
Laryngoscopy revealed several squamous papillomas of both 
vocal cords, extending locally into the left supraglottic region. 
He had no history of cervical irradiation or previous laryngeal 
papillomas. In 1969, tomograms demonstrated numerous en- 
dotracheal papillomas (fig. 1) and tracheostomy was performed 
which showed papillomas extending down the trachea to the 
carina and main bronchi. Between 1967 and 1973, the patient 
was hospitalized 37 times for excision of laryngeal and tracheal 
papillomas. Chest radiographs during this period remained 
normal (fig. 2A). 

In 1974, chest radiographs showed multiple thin-walled lung 
cysts typical of pulmonary spread (fig. 2B). A single cyst in the 
left lower lobe contained an air-fluid level. No pathogens were 
cultured from his sputum and the left lower lobe fluid level 
resolved following penicillin treatment. During the next 4 years, 
pulmonary cysts and some associated nodular densities slowly 
enlarged (fig. 2C and 2D). By mid-1978, the patient had been 
hospitalized 54 times for removal of laryngeal and tracheal 
papillomas and continued to be disabled by this unusual condi- 
tion. 


Discussion 


Squamous papilloma is the most common benign 
tumor of the larynx and histologically represents an 
abnormal proliferation of stratified squamous epithelium 
supported by a core of fibrovascular tissue. The etiology 
of laryngeal papilloma remains obscure although specu- 
lation has centered on viral causes since the classic 
experiment of Ullmann in 1923 [2]. He transplanted a 
laryngeal papilloma from a 6-year-old boy to his own 
arm, and then successfully implanted this onto canine 
vaginal mucosa. More recent indirect evidence of viral 
causation includes the increased incidence of skin warts 
in children with laryngeal papillomatosis. Also a retro- 
spective study showed a high incidence of genital warts 
in mothers whose children had laryngeal papillomas [3]. 

Spread of laryngeal papillomas through the respiratory 
tract, termed ‘tracheobronchial papillomatosis,' is rare 
and occurs in only 296 of patients with laryngeal papillo- 
mas. The trachea is most often involved when distal 
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spread occurs [4]. Among a series of 26 patients with 
tracheobronchial papillomatosis surveyed by Caldarola 
et al. [5], the trachea alone was affected in 21 patients, 
the trachea and main bronchi in three, and the bronchi 
alone in two. Extension of papillomas to involve the 
distal bronchi, bronchioles, and lung parenchyma has 
been reported in only 11 prior instances [1, 6]. The 
natural history of laryngeal papillomas in adults is differ- 
ent than in children. In children, the typical course is one 
of extensive growth and rapid local recurrence. In adults, 
laryngeal papillomatosis is less aggressive and distal 
spread is distinctly unusual [7]. 

The mode of spread of laryngeal papillomas to involve 
the tracheobronchial tree is unknown. Peripheral seed- 
ing and multicentric origin of papillomas have been 
advanced as two possible explanations [8, 9]. Tracheos- 
tomy and surgical manipulation are thought to induce 
spread of papillomas to the distal respiratory tree [10]. In 
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Fig. 1.—Tracheal tomograms in 1969. A, Shows multiple endotracheal 
papillomas. Two sessile masses (arrows) arise from lateral tracheal walls. 
Mass arising from anterior tracheal wall is seen less clearly (white 
arrows). B, 1 cm more posterior than A shows two additional papillomas 
arising from lateral tracheal walls at a lower level. 
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fact, a review of published cases of pulmonary, involve- 
ment in laryngeal papillomatosis shows that al! patients 
but one [1] have had tracheostomy and multiple surgical 
procedures [4, 6, 8, 10, 11]. Hypomagnesemia, at one 
time felt to correlate with recurrence of papillomas (12), 
is no longer considered to be related to recurrence or 
spread. 

In a collective review of 10 patients with pulmonary 
involvement by papillomas [6], nine had laryngeal lesions 
diagnosed by age 7. The tenth had his laryngeal papillo- 
mas discovered at the age of 22. Pulmonary involvement 
occurs an average of 15 years after laryngeal tumors 
appear and has ranged up to 36 years. Among tne series 
of 10 patients reviewed by Smith and Gooding [6], the 
eldest patient was 32 years old when pulmonary spread 
was first detected. In the single case reported by Kauf- 
man and Klopstock [1]. pulmonary cysts and aryngeal 
papillomas were first diagnosed in a 47-year-old man. 
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Fig. 2.—A, Posteroante- 
rior radiograph in 1969 
shows normal langs. B, In 
1974 tracheostomy tube and 
multiple thin-wallad, avr-filled 
cysts (arrows) are within 
lungs. Single cyst in left 
lower lobe contains fluid. C 
and D, 1978 films. C shows 
progression of cystic lesions. 
Cysts are larger, wails are 
thicker, and several nodules 
are visible. D, Detail wiew of 
right midlung shows cystic 
and nodular lesions. 


Our patient is, by far, the oldest patient yet cescribed 
with pulmonary involvement by laryngeal papillomatosis, 
and is also somewhat unique in that his laryngeal papil- 
lomas deve oped at the age of 62. Occurrence of typical 
tracheal, bronchial, or pulmonary papillomas rarely oc- 
curs without evidence of prior laryngeal lesions. Elliott 
et al. [13 reported a 53-year-old man who developed a 
single pēpi lomatous cyst in the left lung witnou: evi- 
dence of a karyngeal lesion. 

Radiogra»ohically, tracheal and bronchial papillomas 
are difficult to recognize without bronchograms cr to- 
mograms. and even tomograms may not clearly define 
endobronchial or endotracheal lesions. In pati2nts with 
bronchia lesions, bronchial obstruction with -ecurrent 
obstructive pneumonias or bronchiectasis zre often 
present. When pulmonary spread occurs, however, mul- 
tiple thin-walled cystic lesions are typically seen. These 
are probebly due to cavitation of papillomas or bronchial 
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obstruction by papillomas with distal airtrapping and 
pneumatocele formation. These cysts are characteristi- 
cally lined by squamous epithelium. Occasionally large 
papillomas growing within cysts are visible radiographi- 
cally as nodular densities within a cavity. Small lung 
nodules, representing pulmonary papillomas, are occa- 
sionally seen [6]. As in our case, fluid levels developing 
within pulmonary cysts are common and have been seen 
in five of 11 reported cases [1, 4, 8, 11, 14]. They 
probably represent bacterial superinfection within cysts 
and promptly respond to antibiotic therapy. 

The radiographic differential diagnosis of thin-walled 
cysts includes metastatic tumor, fungal disease, tuber- 
culosis, septic embolism and infarction, cystic bron- 
chiectasis, rheumatoid nodules, amyloidosis, sarcoid- 
osis, Wegeners granulomatosis, and hydatid cysts. 
However, the association of thin-walled cysts with laryn- 
geal and tracheal lesions or upper airway obstruction as 
occurs in papillomatosis is more specific; this combina- 
tion of findings could occur with metastatic laryngeal 
carcinoma, tuberculosis, occasional fungal infections, 
or amyloidosis. When, in addition, the slow progression 
of pulmonary cysts characteristic of patients with papil- 
lomatosis is also considered, this diagnosis becomes 
even more likely. More rapid progression would be 
expected to occur with metastatic tumor or infectious 
processes. 

The treatment of laryngeal papillomatosis is difficult. 
The mainstay of therapy is surgical removal, but as in 
this case, recurrence is common. Large tracheobron- 
chial papillomas require endoscopic surgical removal in 
order to avoid airway obstruction. Cystic pulmonary 
lesions, in themselves, are not symptomatic and require 
no treatment unless infected. Lobectomy or wedge re- 
section for removal of pulmonary cysts is not recom- 
mended. Since pulmonary lesions are multiple and may 
recur, repeated surgical resections would leave the pa- 
tient with little remaining pulmonary tissue. 

The risk of malignancy in patients with pulmonary 
involvement by laryngeal papillomatosis is unknown. 
Complicating the issue is the fact that several patients 
with pulmonary papillomatosis have received therapeutic 
irradiation to the larynx. None of the children with 
pulmonary involvement by papillomas have developed 
malignancy, although follow-up has been short. The 
adult with lung and laryngeal papillomas reported by 
Buffmire et al. [14] died at age 48 from squamous cell 
carcinoma of the bronchus [15]. The patient reported by 
Greenfield and Herman [16] developed a squamous cell 
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carcinoma of the lung with intrapulmonary lymph node 
metastases. 

Pulmonary spread of laryngeal papillomatosis should 
be considered as the diagnosis of choice in the patient 
with known laryngeal papillomas and pulmonary cysts. 
This is particularly true if the patient has had a tracheos- 
tomy. Until the risk of malignancy in adults with pulmo- 
nary papillomatosis is better known, close follow-up is 
indicated. 
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Lymphomatoid Granulomatosis !nvolving the Central Nervous System: Radiologic- 
Pethologic Correlation 


JOSEPH F. SACKETT,' GABRIELLE M. ZURHEIN,? AND SULTAN M. BHIMANI' 


Lymphomatoid granulomatosis was first described in 
1972 by Liebow et al. [1] in their study of 40 cases. 
Certain features of lymphomatoid granulomatosis re- 
semble lymphoma, while others resemble Wegener's 
granulomatosis. It does not involve the reticuloendothe- 
lial system. Lesions of the central nervous system were 
considered relatively common [1], and were detected 
clinically, by postmortem examination, or by both in 
22.596 of the cases. The histopathology of lymphomatoid 
granulomatosis is focused on blood vessels. Arteries and 
veins are commonly infiltrated with numerous atypical 
mononuclear cells that may cause constriction of the 
lumen. Necrosis of vessels and a chiefly fibrincus throm- 
bosis is also seen. In stages of healing, as can result 
from steroid therapy, fibrous thickening of vessel walls, 
focal loss of muscle tissue, and recanalization of thrombi 
may be observed [1]. 


Case Report 


A 38-year-old woman was first seen for cough, ‘ever, rash, 
weakness, and chest pain. Physical examination was normal 
except for fine rales in both lung bases. Routine laboratory 
studies, VDRL, and lupus erythematosus preparations were 
normal. Chest radiography showed several nodular densities. A 
lung biopsy was interpreted as lymphomatoid granulomatosis. 
Oral steroid therapy was started with a dose of 18 mg/day. This 
regimen was continued for 6 months, at which time the pulmo- 
nary lesions had cleared. When the steroid therapy was reduced 
1 month later, the patient developed neurologic symptoms. She 
was readmitted 6 months after her first admission and lung 
biopsy because of headaches, weakness, numbness of the left 
hand, intermittent aphasia, episodes of vertigo, and memory 
loss. On physical examination, she was obtunded and had drift 
of the left upper extremity. Cerebrospinal fluid protein was 90 
mg/100 ml and blood cell count showed 60 lymphczytes/mm?. 
Cerebrospinal fluid pressure was 350 ml of water. Steroid 
therapy was increased. Her neurologic symptoms improved, 
and she was discharged. She was readmitted 2 months later 
with progression of neurologic signs. A ventriculoperitoneal 
shunt was performed. After this, she progressed into coma and 
died 10'/2 months after onset of pulmonary symptoms. 


Findings 


When the patient was readmitted with her first signs of 
neurologic symptoms, a radionuclide brain scan showed 
abnormal uptake in both temporal lobes and right parie- 
tal lobe. Computed tomography (CT) showed slight ven- 
tricular enlargement. After intravenous injection of con- 
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trast mate-ial, three lesions were defined on CT that had 
nonhomogeneous reduced density with central contrast 
enhancement (fig. 1A). On her final admission oefore 
dying, repeat CT showed progression of the previously 
described lesions, as well as an additional mass in the 
cerebellarvermis (fig. 1A). Repeat radionuclice scan had 
abnormal uptake in both temporal lobes, right parietal 
lobe, and cerebellar vermis (fig. 1B). Cerebrel anciogra- 
phy confirmed the presence of an avascular mass in the 
cerebellar vermis. Sylvian segments of both middle cer- 
ebral arte ies showed caliber variations: focal constric- 
tion adjacent to aneurysmal dilatation (fig. 2). Angio- 
graphic fimdings were interpreted as necrotiz ng vasculi- 
tis. 

Tne autopsy permit was restricted to the brain. Three 
major lesi»ns were found in the cerebrum and two in the 
cerebellum. Each consisted of a central area of necrosis 
and peripheral edema of variable extent (fig. 3). All 
cerebral lesions involved chiefly the cortex and extended 
intc the p a-arachnoid and the subcortical white matter. 
Almost symmetric 2 x 3 cm necroses involved the peri- 
sylvian tissue in each hemisphere, especially the supe- 
rior tempcral gyri, frontal opercular gyri, and oortions of 
insulae. Together with the collateral edema, the antero- 
posterior »xtent of these lesions was 8 cm. Bl-od vessels 
were conspicuous in the lesions, especially branches of 
the middl» cerebral arteries in the sylvian cisterns or in 
sulci (fig. 3A). These vessels had stiff, thickened walls 
anc showed aneurysmal dilatation of the lumina. The 
second lesion of the right hemisphere was l-cated dor- 
solaterally within the frontoparietal lobes ard was 3.5 
cm including collateral edema. It also ccntained an 
artery wit) aneruysmal dilatation with a tota! width of 2 
mm and & lumen of 1.5 mm (fig. 4A). The la-ger of the 
cerebellar lesions, 4 cm, was associatec with consider- 
able recent hemorrhage. It involved the vermis and 
cortiguous portion of the left cerebellar Femisphere. 
Ancther recrosis, 2 cm and nonhemorrhagic, ex:ended 
along the periphery of the right cerebellar Femisphere. 

By light microscopy, an extensive anc variegated an- 
giopathy of veins and arteries was present within the 
parenchyma and pia around the necroses. The arteries, 
which on gross inspection showed aneurysmal dilata- 
tion, were about twice the diameter of uninvolved pial 
arteries im the same location (figs. 4A and 4B) Their 
intima wes greatly thickened by connective tissue of 
varying callularity and collagen content. On occasion, 
cusnionliEe intimal projections into the lumen were 
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Fig. 1.—A, Serial CT. (1) Precontrast. Bilateral temporal lobe lesions of reduced 
density, poorly defined borders, and nonhomogeneous. (2) Postcontrast 4 days later. 
Centers of temporal lobe lesions enhance slightly with irregular margins (arrows). (3) 
Postcontrast 1 month later. Cerebellar vermis enhancing lesion (arrow) and more 
enhancement of temporal lobe lesions. B, Technetium pertechnetate brain scan. Four 
lesions identified: one in each temporal lobe, one in right frontoparietal lobes, and Lt Lat 


one in midline posterior fossa. 





Fig. 2.—Right carotid arteriogram. Caliber variation of portions of 
middle cerebral artery, constriction of vessel (b/ack arrow) and aneurys- 
mal enlargement of vessel (white arrow). 


suggestive of organized thrombotic material. Elastic 
membranes were interrupted and were lost in many 
areas, and there was fibrinoid necrosis of all wall layers 
and infiltration with lymphocytes, plasma cells, large 
immature mononuclear cells, and phagocytes. In some 
cross-sectioned vessels, the lumina were found drawn 
out toward the area of most advanced destructive 
change in the walls (fig. 4C). 

Most of the vessels showed expanded walls and con- 
stricted lumina as a result of proliferation of pleo- 
morphic, often primitive-appearing mononuclear cells 
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(fig. 4D). Mitoses were seen, especially in areas where 
severe infiltrates coalesced to form lymphomalike le- 
sions. A smaller number of vessels had undergone fibri- 
noid necrosis of their walls. Thrombosis was a compli- 
cation of all three types of vascular lesions. 


Discussion 


The central nervous system involvement with lym- 
phomatoid granulomatosis developed while the patient's 
pulmonary disease was under control with steroid ther- 
apy. Technetium pertechnetate brain scan showed sev- 
eral regions of increased radionuclide uptake. This mul- 
tifocal disturbance in blood-brain barrier is nonspecific, 
but suggests metastatic neoplasm, multiple cerebral 
infarcts with unusual distribution, or multiple inflamma- 
tory lesions. The CT scan had poorly defined areas of 
nonhomogeneous reduced density and slight ventricular 
enlargement. The center of these lesions enhanced with 
contrast material. Again, these findings are nonspecific 
and suggest the same differential diagnosis as the nu- 
clide brain scan. Cerebral angiography showed marked 
aneurysmal dilatation and constriction of the sylvian 
segments of both middle cerebral arteries. These angio- 
graphic findings suggest infiltration and necrosis of 
major intracerebral arteries. Angiographic technique 
was direct serial x2 magnification. The major intracere- 
bral arteries that demonstrated the caliber variation were 
1-2 mm. The resolution in this angiographic system 
allows good definition down to 0.2 mm vessel size [2]. 

The combination of radionuclide, CT, and angio- 
graphic findings indicates infiltration and necrosis of 
major arteries with subsequent intracerebral edema or 
encephalomalacia. The cause for the ventricular enlarge- 
ment is uncertain, but may be secondary to the mass in 
the cerebellar vermis. 

Gross autopsy findings in the brain confirmed the 
presence of thickened major blood vessel walls with 
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Fig. 3.—Coronal sections. A, Formalin-fixed brain. Almost symmetrically placed lesions in insulae and neighboring frontotemporal gyri vascularity 
and necrosis. B, Necrotic lesion. Aneurysmally dilated artery in frontoparietal cortex and subcortex. 


surrounding brain necrosis and edema. Microscopic 
findings also confirmed the radiographic findings of 
aneurysmal enlargement and breakdown of blocd vessel 
walls, infiltration of blood vessels, and thrombcsis. The 
CT and radionuclide scans were very sensitive ‘or dem- 
onstrating the lesions, but the findings on these scans 
were nonspecific. Cerebral angiography demonstrated 
the necrotizing vasculitis. Leeds et al. [3] stated that 
segmental narrowing of vessels and vascular irregulari- 
ties may occur in patients with cerebral lymphoma. They 
do not mention aneurysmal arterial dilatation. 

Four cases of central nervous system involvement with 
lymphomatoid granulomatosis have recently been re- 
ported. Verity and Wolfson [4] reported two cases and 
Pena [5] reported one case with central nervous system 
involvement. Only two of these three cases had patho- 
logic evidence of central nervous system involvement. 
Neither of these two cases with histologic confirmation 
had the vascular abnormalities discussed in our case. A 
case of Kokmen et al. [6] had no clinical extracerebral 
disease. At autopsy he had lymphomatoid granulomato- 
sis at the base of the right lung and, chiefly, of tne brain 
stem. Neuroradiologic workup, including left carotid and 
left vertebral angiography, isotope scan, and pneumo- 
encephalography, demonstrated only slightly ventricular 
enlargement [6]. CT scan was not reported. The vascular 
changes seen in our case were not observed. If tne small 
pontine arteries were involved with a necrotic infiltrating 
process similar to our case, it would be difficult to detect 
on usual vertebral angiography. 


Aneurysrral dilatation in association with vasculopathy 
of lymphorratoid granulomatosis was not pert of the 
original description of Liebow et al. [1]. Ang ographic 
and histopa hologic correlation in our case conf rms that 
the necrotizing vasculopathy in lymphomato d granu- 
lomatosis can result in aneurysm formation, es well as 
constricitior of vessel lumina and thromboses. 
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i TAA Fig. 4.—A, Aneurysmally dilated pial artery (see fig. 3B). 
Intimal thickening and thinning and focal necrosis of media 
and elastica (x45). B, Uninvolved pial artery (x45). C, 
Segment of anerysmally dilated pial artery. Focal herniation 
of infiltrated and thickened intima at site of media necrosis 
and disintegration of elastica (arrows). (Elastica and van 
Gieson x 120.) D, Vascular and perivascular infiltrates of 
various lymphoreticular cells with encroachment on lumen 
(L). (H and E x 320.) 
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Pseudo Thick-Walled Rena! Cyst by CT 


ARTHUR J. SEGAL' AND ROBERT M. SPITZER' 


Wider application of abdominal computed tomography 
(CT) has resulted in its use to image a variety of renal 
masses. Sometimes the renal mass is the reason for the 
examination and sometimes its discovery is fortuitous. 
Conventional uroradiographic criteria for the d fferentia- 
tion of benign cysts from complex cysts and solid lesions 
have been applied to CT and are generally rsliable. A 
notable exception may occur when the “beak” of renal 
parenchyma adjacent to a cyst wall is imagec in cross 
section. This gives the illusion of a thick-wallec cyst and 
could lead to an erroneous diagnosis of maligrancy. 


Case Report 


E. D., a 56-year-old man with known metastatic ung carci- 


noma, had abdominal CT which confirmed liver metastases. In 
addition, a left upper pole renal mass was identified (fig. 1A). 


Because of a thick wall and the consequent pcssibility of 
neoplasm, the renal mass was further evaluated by excretory 


urography with nephrotomography (fig. 1B). A cyst puncture 
confirmed the urographic diagnosis of benign simple cyst. 





A 
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Discussion 


At excretory urography with nephrotomography, be- 
nign, simpie renal cysts are sharply separated from 
surrounding renal parenchyma and their walls are thin 
and smooth. Cysts are homogeneous, appear relatively 
less dense than normal renal parenchyma, end, when 
located on the surface of the kidney, will often lift up a 
small rim o* parenchyma (‘‘beak’’) at the interface of the 
cyst and normal kidney (figs. 2A and 2B) [1-3]. 

Our experience indicates that most of these criteria for 
the diagnosis of a benign renal cyst establ shed for 
nephrotomography also apply to CT. However, in a CT 
cross section through the “beak” of normal parenchyma 
(figs. 2B and 2D) adjacent to a renal cyst, the wall of the 
cyst will appear thick. This single finding should not lead 
to a diagnosis of complex cyst or malignancy, as in 
excretory urography [4]. Rather, in these selected cases, 
the CT examination should be evaluated in conjunction 
with more conventional examinations for the workup of 


Fig. 1.—A, Left upper pole renal mass with thick rim (arrow). B, Nephrotomogram. Thn peripheral margin (arrows), “beak,” and relative mass 
lucency. 
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Fig. 2.—Kidney, benign cyst. B, 
Transverse section at level indicated 
in A. Rim is thin and well defined, 
“beak” clearly depicted, center of cyst 
is of water density (all classic signs of 
benign renal cyst). C, Relation of 
“beak” to adjacent normal renal par- 
enchyma. D, Transverse section at 
level indicated in C. Rim appears too 
thick to be cyst by classic uroradi- 
ographic criteria. 


renal masses to ascertain the true character of the lesion 
wall [3, 4]. 
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Percutaneous CT-Guided Pancreatography and Pseudocystography 


JOHN R. HAAGA,’ L. M. HIGHMAN,2 AVRAM V. COCP=RMAN,? AND F. J. OWENS? 


The diagnosis of pancreatic pseudocyst can be accom- 
plished with a variety of techniques including gray scale 
ultrasound [1], computed tomography (CT) [2] and en- 
doscopic retrograde pancreatography [3]. Traditionally 
ultrasound and CT have been the methods of cnoice for 
detection of pseudocysts within the pancreas while en- 
doscopic retrograde cholangiopancreatogra»hy has 
been reserved to determine the anatomic configuration 
of the pancreatic duct and possible communicetion with 
a pseudocyst. We report a case which demons rates the 
value of CT in diagnosis of a pancreatic pseudocyst 
when other methods had failed. In addition, this case 
reaffirms the usefulness of CT-guided aspiration proce- 
dures and illustrates a new technique for demonstration 
of communication between a pancreatic pseudocyst and 
the pancreatic duct. 


Case Report 


A 31-year-old black man was admitted for evaluation of 
chronic pancreatitis secondary to alcohol ingestion. Five 
months earlier, while hospitalized elsewhere, laboratory studies 
demonstrated elevation of the serum amylase and pseudocysts 
in the head and tail of the pancreas. His symptoms ^ad abated 
for 4 months when he again experienced epigastric discomfort. 
A gray scale ultrasound scan demonstrated no abnormalities 
within the head and body of the pancreas. However, the tail of 
the pancreas was not seen. Computed tomography demon- 
strated a pseudocyst in the distal tail of the pancreas as well as 
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dilatation cf tne pancreatic duct in the tail immediate y adjacent 
to the pseudocyst (fig. 1A). Moreover, a small calcification in 
the body cf the pancreas proximal to the area of d katation in 
the pancreatic duct was noted. Endoscopic retrograce cholan- 
giopancreztography was attempted but was unsuccessful. Se- 
rum amylase levels and amylase clearances were normal. 

CT-guided puncture of the pancreatic pseudocyst was per- 
formed (fie. 1B). Before drainage was attempted, injected iso- 
osmo ar contrast material opacified the pseudocyst and a di- 
lated pancreatic duct indicating communication between them 
(fig. "B ard 1C). The fluid aspirated from the pancreatic pseu- 
docyst corta ned 17,000 amylase units. A drainage catheter was 
left ir place because of the communication with the »ancreatic 
duct. Sequential serum amylase levels were slightly elevated 
immediately after the procedure but returned to normal within 
24 hr. Because of the communication with the duct, internal 
drainage was chosen as the method of treatment. 

Ore week later, laparotomy confirmed a pseudocyst involving 
the tail o: the pancreas, spleen, and greater curvature of the 
stomach. A distal 60% pancreatectomy was perforned along 
with a Rowx-en-Y pancreaticojejunostomy. 


Discussion 


Pancreaic pseudocysts arise from disruption of pan- 
creetic cuct and acinar tissue as a result of inflammation, 
trauma, or tumor. Because of enzymes within the cyst 
fluid, there is a potential for pseudocyst rupture, hemor- 
rhage, peritonitis, and sepsis; all of which ^ave high 
associatec morbidity and mortality. To avoid such com- 
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Fig. 1.—Scans with patient in right decubitus position A, Cystic collection in hilum of spleen (arrow). Small calcification within bccy of pancreas 
(arrowhead). B, During CT aspiration of pancreatic pseucocyst. Needle is in pseudocyst white arrow). Note dilatation of pancreatic duct (arrow). C, 
After injection of iso-osmolar contrast material. Contras level in pancreatic pseudoeys is indicated by white arrow. Note contrast material filling 


dilated pancreatic duct (arrow). 
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plications, surgical intervention is desirable if sponta- 
neous resolution does not occur within 6-8 weeks [4- 
11]. In cases in which the pancreatic pseudocyst does 
not communicate with the pancreatic duct, external 
drainage may be feasible either surgically or percuta- 
neously. On the other hand, if there is communication 
between duct and cyst, internal drainage is the preferred 
treatment because of the lower morbidity and recurrence 
[4-11]. 

With the development of sophisticated cross-sectional 
imaging techniques, there has been renewed interest in 
percutaneous external drainage. In a previously reported 
series [12], ultrasonically guided puncture of pseudo- 
cysts was performed on 19 occasions in eight patients. 
Although the authors did not comment on the relation of 
pancreatic duct communication to recurrence, others 
have found that up to 34% of externally drained pseudo- 
cysts recur because of continued communication with 
the pancreatic duct [9]. For this reason, preoperative or 
operative pancreatography has been advocated to deter- 
mine the most satisfactory treatment [11, 14]. Until now, 
endoscopic retrograde cholangiopancreatography has 
been the most useful method of determining the pres- 
ence of pancreatic duct communication. However, for 
technical reasons, not all examinations are successful. 

Although we report only a single case, we believe our 
technique is useful for obtaining information about po- 
tential communication of the pancreatic duct with a 
pancreatic pseudocyst. Either ultrasound or CT can be 
used when puncturing such pseudocysts [12, 15]; how- 
ever, CT is capable of visualizing iodinated contrast 
material [15]. In our case, contrast material injection 
enabled demonstration of the communication of the 
pseudocyst with the pancreatic duct. Moreover, because 
of density sensitivity of CT, it was possible to use iso- 
osmolar contrast material. Although, to our knowledge, 
it has not been suggested that hypertenic contrast ma- 
terial causes or aggravates pancreatitis, we hesitate to 
use such contrast because of the possibility of producing 
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hyperosmolar damage which might initiate or perpetuate 
pancreatitis. In this case we used iso-osmolar contrast, 
and intend to do so in similar cases in the future. 
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Urachal Cyst ir the Adult: Ultrasound Diagnosis 


MARTIN E. MORIN,’ ANTON TAN, DENNIS A. BAKER, AND HAK K. SUE 


Urachal anomalies requiring clinical attention are rare, 
and most occur in early childhood [1]. Our review of the 
radiologic literature revealed no reports of urechal cysts 
in adulthood, and no gray scale ultrasound deoictions of 
the lesion [2, 3]. Sanders et al. [2] reported one probable 
urachal cyst in an infant, and Han and Witten [3] de- 
scribed a urachal carcinoma. Both lesions were imaged 
with bistable equipment. We recently encountered a 
case in which the classic signs and symptoms were 
absent, the physical examination and conventional radi- 
ographs were normal, and the ultrasound e»amination 
was diagnostic. 


Case Report 


A 45-year-old white man had gross hematuria and dysuria 
associated with nausea and epigastric pain for 1 weak. With the 
exception of voluntary guarding during palpation of the abdo- 
men, the physical examination was normal. White blood cell 
count was 13,800/mm? with 59% neutrophils, 15% bands, and 
26% lymphocytes. Urinalysis revealed many red blood cells and 
white blood cells. The remainder of the hemogram and the 
routine serum chemistries were normal. Urine cultu-es revealed 
no significant growth, and cultures for acid-fast Dacilli were 
also negative. 

Excretory urography was normal. Cystoscopy revealed a 2- 
cm-diam focal area of hyperemia at the bladder apex with a tiny 
central orifice draining purulent material. Repeated attempts to 
catheterize this orifice were unsuccessful. Transurethral biopsy 
of the hyperemic area showed acute inflammation of transitional 
mucosa. Urine cultures were again negative. 

Barium examinations of the upper gastrointestinal tract, 
small bowel, and colon were normal. B-mode gray scale ultra- 
sound scan showed a small mass compressing ‘he bladder 
dome, and an even smaller cyst between the apex o the urinary 
bladder and the umbilicus (fig. 1). The findings were interpreted 
as representing a cystic lesion of the urachus, and surgery was 
performed. 

A urachus coursed preperitoneally from the umb licus to the 
apex of the urinary bladder. The umbilical porion of the 
urachus was a cordlike structure 1 cm thick. The zentral part 
was dilated to 2 cm diameter and contained a cavity filled with 
pus, while the urachus widened distally so that its vesical 
portion formed a tent-shaped attachment to the bladder apex. 
Both the central and vesical portions were sur ounded by 
inflammatory changes. The urachus was excised, aad segmen- 
tal resection of the bladder apex was performed. 

Microscopic examination revealed the urachus to be lined 
with transitional epithelium merging occasionally with small 
areas of columnar epithelium. The diagnosis was infected 
urachal cyst with spontaneous drainage to the urinery bladder. 


Discussion 


The fetal urinary bladder is formed when a septum 
develops dividing the common cloaca into en anterior 
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bladder and a posterior rectum. Although this fetal 
bladder initially extends to the umbilicus, the superior 
half cortracts into a cordlike structure, th= urachus, 
while t» inferior portion becomes the urina-y b adder 
[4]. The normal adult urachus is a fibrous cord 3-5 cm 
long, aad is functionally closed. It is loceted n the 
extrapesitoneal tissue of the anterior abdom nal wall in 
the mid ine between the umbilicus and the urinary blad- 
der [5]. 

Incomplete regression of the urachus resul:s in anom- 
alies wEh the following classifications [5]. When the 
bladder is located inferior to the level of the umbilicus, 
and the urachus is a tube, these anomalies nave been 
noted: 1) urachus is patent throughout (fig. 2A); (2) 
caudal »art of the urachus is patent, opening into the 
urinary 5ladder—a vesicourachal diverticulum (fig 2B); 
(3) cephalic part of the urachus is patent, opening at the 
umbilicus—a urachal sinus (fig. 2C); and (4) midportion 
of uracaus is patent, with both the cephalic and the 
caudal »nds closed —a urachal cyst (fig. 2D). Ar addi- 
tional c assification is when the bladder is located at the 
level of the umbilicus, and a widely patent urbilicovesi- 
cal fistwa is present (fig. 2E). 

Unlike the other urachal anomalies, the uracha! cyst 
typically remains clinically silent until infect on super- 
venes ir adulthood [1]. It is often manifested by uachar- 
acterist.- abdominal complaints, the classic sign cf con- 
genital urachal lesions (urine leakage from the umbili- 
cus) eitner not present or not appreciated [6, 7]. It 





Fig. 1. - Midline longitudinal sonogram of pelvis shows 2 cn cyst 
between umbilicus and bladder apex. Associated submucosal-eztravesi- 
cal inflammatory mass compresses the bladder apex over 3 cm area 
(arrows). 1 = umbilicus; BI = bladder; C = urachal cyst 
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Fig. 2.— Types of urachal anomalies. U = umbilicus, BI = 
urinary bladder 
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communicates with neither the umbilicus nor the urinary 
bladder, and therefore cannot be directly imaged by 
conventional radiography [8]. These factors, combined 
with the relative rarity of the lesion and until recently the 
lack of a satisfactory imaging method [2, 8], have long 
made preoperative diagnosis difficult in adults. 

Urachal lesions are ideally suited for imaging by ultra- 
sound since they are often cystic [3] and are located in 
the anterior abdominal wall away from the interference 
of intestinal gas [3]. Lesions as small as 2 cm can be 
detected. The diagnosis of infected urachal cyst is rarely 
considered in an adult. B-mode gray scale ultrasound 
scan may be the only imaging method able to detect the 
lesion. 
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Isolation of the Left Innominate Artery, a Richt Arch, and a Left Patent Ductus 
Arteriosus 


E. C. MARTIN," 2Z. G. MESKO ? R. B. GRIEPP * J. O. HALLER,' AND D. H. GORDON' 


Abnormalities of the aortic arch attract an interest some- 
times out of proportion to their clinical signi*icance. We 
believe the anomaly reported here, an isolated innomi- 
nate artery, has not previously been reported. The pa- 
tient had a significant left-to-right shunt and presented 
as a patent ductus arteriosus. 


Case Report 


An asymptomatic 8'/2-year-old Puerto Rican girl, had a heart 
murmur apparently first heard at age 2 years. 5he had not 
otherwise previously been studied. On examination, her height 
and weight were at the tenth percentile. The pulses in the left 
carotid and the left brachial arteries were diminished, but all 
other pulses were equal. Blood pressure in her right arm was 
110/60 mm Hg and in the left arm 50 mm Hg systolic. The left 
arm was otherwise normal. There was a left ventricular impulse 
and a grade 3/6 continuous murmur along the left sternal 
border. The second sound was normal. Electrocardiography 
showed a mean QRS axis of +45° and left ventricular hypertro- 
phy. Chest radiography showed the heart at the upper limits of 
normal with pulmonary vascular prominence compatible with a 
left to right shunt and a right aortic arch. A barum swallow 
showed no evidence of a vascular ring. Clinical diagnosis was 
patent ductus arteriosus, but the pulse differences and the right 
aortic arch suggested additional abnormalities of fourth arch 
branching. 

Right and left heart catheterization were performed percuta- 
neously from the right groin. There was a significant step-up of 
oxygen tension at the ductal level with a calculated Qp/Qs of 
2.2:1. The pulmonary artery pressure was 24/13 mm Hg. 

Left ventriculography demonstrated a right arch with only 
two branches arising from it, the right subclavian artery and the 
right common carotid artery (fig. 1A). Late films in the series 
showed contrast material flowing down the left common carotid 
artery and the left vertebral artery to outline an isolated innomi- 
nate trunk that communicated through a left patent ductus 
arteriosus with the pulmonary artery (fig. 1B). The left subcla- 
vian artery also filled late from the left innominate trunk. The 
intermediate films showed numerous collaterals around the 
upper mediastinum whose major arterial supply was the left 
supreme intercostal artery. Injection of contrast material in the 
left common carotid artery by passing the cathe:er from the 
main pulmonary artery through the left patent ductus confirmed 
these anatomic and hemodynamic relationships (fig. 1C). Injec- 
tion of the left supreme intercostal artery resulted in late 
opacification of the left subclavian artery via several collateral 
vessels (figs. 1D and 1E). 

It was postulated that the low pressure runoff through the 
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patent ductus arteriosus caused a ‘physiologic’ atresia distal 
to the left vertebral artery so the left subclavian artery filled only 
through collaterals. It was not known whether an enatomic 
atresia also existed at this site, and it was decid»d tc resolve 
this point at surgery rather than jeopardize the left brachial 
artery in i& resolution. 

At operation, the anomaly was approached vie a lef: thorac- 
tomy. A lerge isolated left innominate artery gave off a some- 
what enlerged left common carotid artery; a le't subclavian 
artery appeared slightly smaller than normal. The inrominate 
artery tapered slightly in its proximal part and thea entered the 
superior espect of the left pulmonary artery. Th= three upper 
left intercostal arteries were markedly dilated, as was the left 
internal mammary artery. The innominate, the 5rox mal left 
common «arotid, and the left subclavian arteries were all dis- 
sected free of the posterior mediastinum to achisve maximum 
mobility. "he descending right thoracic aorta was approached 
by dissection posterior to the trachea and the esc phagus. The 
innominat artery was then clamped where it joined the pulmo- 
nary artery and transected. The isolated innominate artery was 
passed posterior to the trachea and esophagus and anasto- 
mosed end-to-side to the aortic arch just distal to "he takeoff of 
the right common carotid artery. 

immediately after surgery, pulses were stronger in the left 
carotid and left brachial arteries than preoperatively. Over the 
next 3 das, these gradually increased and strengthered until 
they were equivalent to those on the right side. Auscultatory 
blood pressures in both arms were identical 6 weeks after 


surgery. 
Discussion 


There has been no adequate explanation for :he ab- 
normalities of the embryonic fourth brachial arch, which 
result in aortic arch anomalies. However, in 1948, Ed- 
wards |1 described a theoretical model to which all 
anomalies have been found to conform [2, 3]. He pro- 
posed a couble arch as the primitive precursor by which 
selective resorption of various parts could account for 
the normal configuration of the aorta, great vessels, and 
both common and uncommon anomalies ('ig. 2). We 
be ieve our patient with a right arch had two interrup- 
tions, on2 in the left posterior arch distal to the left 
ductus arteriosus and the other in the left arterior arch 
proximal :o the left common carotid artery (f g. 2). 

Each o these breaks in the primitive doub e arch has 
been reperted, but as isolated anomalies. A right arch 
with mirrcr-image branching (type 1, Shuford and Sybers 
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[4]) is the most common arch anomaly, and derives from 
resorption of the proximal part of the left arch, creating 
a left innominate artery. There is a common association 
of congenital heart disease with this anomaly [3, 5] (fig. 
2). An anterior aortic break (type 4 right arch [4]) is 
associated with a vascular ring because the innominate 
artery arises posteriorly as a third branch. Only a few 
cases of this rare anomaly have been reported [6]. In our 
case there was a combination of these two anomalies. 
Other "combination" lesions have been described. One, 
the isolated left subclavian artery [3, 7], is also very rare 
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Fig. 1.—Left ventriculogram. A, Only right 
common carotid artery (C) and right subclavian 
artery (S) (with vertebral artery) arise from right 
aortic arch. Right vertebral artery (V) and inter- 
costal artery (arrow) enlarged. B, Left vertebral 
(V) and left common carotid (C) arteries fill 
through circle of Willis. Innominate artery (I): 
main pulmonary artery (MPA). Left subclavian 
artery (S) also opacified. C, Injection in left 
common carotid artery. Catheter passes 
through patent ductus arteriosus. Flow is down 
carotid into main pulmonary artery with no 
opacification of left subclavian artery. Early (D) 
and late (E) films after injecting left supreme 
intercostal artery. Anastomosis is through thy- 
rocervical trunk and E shows opacification of 
left subclavian artery. 


but seems to be associated with tetralogy of Fallot [8]. 

In our patient, the nonopacification of the left subcla- 
vian artery after injection of the left common carotid 
artery was confusing. We presume this was due to the 
low pressure runoff through the left patent ductus arter- 
iosus. Hence, there was a need for a collateral supply to 
the distal left subclavian artery that occurred through the 
supreme intercostal artery to the thyrocervical trunk. 
Therefore, the patient exhibited both a pulmonary artery 
Steal (from the carotid and vertebral arteries) and a 
“physiologic” subclavian occlusion with a supply from 
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Edward's Hypothetical 
Double Arch 








Origin of right arch with Origin of iselated 
mirror image branching innominate artery 


Fig. 2.—Left: development of most common right arch. 
Break occurring posteriorly on the left and resorptiom of free 
limb form innominate trunk. Right: postulated origin in our 
patient. Two breaks occurred both anteriorly and posteriorly 
with resorption into isolated innominate trunk. RCA = right 
carotid artery; LCA = left carotid artery; LSA = left subclavian 
artery; LPDA = left patent ductus arteriosus; RPDA = right 
patent ductus arteriosus; RSA = right subclavian artery. 


aortic co laterals. Both were asymptomatic, but both had 
clear physical signs. 

Apart fom the unusual anatomy, this patient had two 
other interesting features. One was the sign “icant shunt 
through he left patent ductus arteriosus, measured as 
2.2:1. W> are not aware of significant s-unts being 
documerted previously in aortic arch anomalies. As it 
took place through the circle of Willis, we telt that the 
combina ion of the shunt and the high ce-»bral blood 
flew just fied surgery. The other was that as a result of 
the steal through the low pressure patent ductus arter- 
iosus, the left arm was supplied through collaterals, 
particula-ly from the supreme intercostal artery to the 
costocervical trunk. This additional anomaly of a "physi- 
Ologic,’ »ut nonanatomic, atresia is a combination not 
previously described. 
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Usefulness of the Prone Position for Aortography of Aortic Graft-Intestinal Fistulae 


ERIK G. PINGOUD' AND S. OSHER PAIS' 


Frontal and lateral supine aortography is sometimes 
nondiagnostic in patients with aortic graft-intestinal fis- 
tulae [1-4]. A case in which lateral prone aortography 
demonstrated the proximal end of an aortic graft duo- 
denal fistula, undetected on anteroposterior and lateral 
supine aortograms, is reported. While the theoretical 
value of the lateral prone position has been discussed 
[1]. we were unable to find a demonstrative case in the 
literature. Aortography in suspected cases of aortic 
graft-intestinal fistula may be improved with lateral 
prone projection, since failure to demonstrate rupture of 
the graft may lead to delay of surgical intervention and 
grave clinical consequences. 


Case Report 


A 56-year-old white man had received a Dacron aortic bifur- 
cation graft because of a large abdominal aortic aneurysm. He 
did well for the next 5 weeks, but then developed abdominal 
pain and spiking temperatures. Workup including barium stud- 
ies, ultrasonography, CT scanning, and biplane supine abdom- 
inal aortography (fig. 1) failed to reveal a source of infection. 
Blood cultures were negative. He improved on antibiotic and 
prednisone therapy and was discharged. He was readmitted 1 
week later because of melena and hypotension. 

Emergency frontal and lateral abdominal aortography in the 
supine position demonstrated an apparently normal aortic bifur- 
cation graft (fig. 2). There was no apparent dehiscence. Lateral 
aortography with the patient prone demonstrated rupture in- 
volving the anterior surface of the proximal anastomotic graft 
site (fig. 3). Immediate surgery revealed a partially thrombosed 
fistula between the proximal anastomosis and the third part of 
the duodenum; a large abscess surrounding the proximal graft 
was identified. After placement of a left axillo-bifemoral Dacron 
bypass graft, the aortic bifurcation graft was excised and the 
duodenum oversewn. The patient gradually improved over the 
next 3 months after a stormy postoperative course, but then 
deteriorated rapidly and died from complications of widespread 
infection. 


Discussion 


Aortic graft-enteric fistula formation is a well known 
entity. Various radiographic manifestations have been 
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described, but several reports indicate that diagnosis is 
difficult and radiographic studies often do not identify 
an abnormality suggesting graft rupture, particularly 
when bleeding is low grade or intermittent [1-4]. Since 
rupture of an aortic graft requires early surgical interven- 
tion, delay in diagnosis may result in disastrous conse- 
quences. The most frequent site of fistulization involves 
the proximal anastomosis and the third part of the 
duodenum [5]. Since rupture in this instance occurs on 
the anterior surface of the anastomosis, a lateral rather 
than frontal projection will better show discontinuity of 
the lumen. Thompson et al. [1] suggested that lateral 
filming with the patient prone rather than supine may 
optimize visualization of the rupture, although in none of 
their cases did this projection prove to be critical. 

Contrast material, which is heavier than blood, will 
layer in the most dependent sections of the aorta. In the 
supine position, the posterior aspects of the aortic lumen 
are best outlined by contrast material; in the prone 
position the anterior aspects are best seen. Therefore, 
the lateral projection with the patient prone will maximize 
chances to detect discontinuity of the anastomosis at the 
anterior surface. Attention to this detail may be espe- 
cially critical when the rupture is small or when much of 
the fistula contains thrombus, as it did in our case. 
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Fig. 1.— Transaxillary approach with patient su- 
pine. No evidence of rupture of graft in either frontal 
or lateral projection. 


Fig. 2.—Transaxillary approach with patient su- 
pine 3 weeks after fig. 1. No evidence of graft 


rupture. 


Fig. 3. —With patient prone, discontinuity of ante- 
rior aspect of proximal anastomotic site (arrow). 
Angiographically, this could represent either false 
aneurysm or partially thrombosed fistula. At surgery, 
fistula partly filled with thrombus between proximal 
anastomotic graft site and third part of duodenum 


was found. 





Popliteal Vein Displacement by Popliteal Artery Aneurysms: Report of Two Cases 


SEYMOUR SPRAYREGEN' 


Venography is sometimes performed on patients with 
popliteal artery aneurysms because they have thrombo- 
phlebitis or a clinical picture resembling thrombophlebi- 
tis. Two cases are presented in which popliteal vein 
displacement was produced by such aneurysms. 


Case Reports 
Case 1 


A 73-year-old hypertensive white man had right leg claudica- 
tion. The pain began suddenly while walking and was associ- 
ated with tenderness and induration of the right calf. At that 
time, he was considered to have thrombophlebitis and was 
anticoagulated. Venography was not performed. 

When admitted 3 months later, pulses were normal except for 
a 4+ right popliteal pulse. Femoral arteriography revealed 
bilateral popliteal artery aneurysms. On the right (fig. 1A), the 
opacified lumen measured about 4 cm in diameter while on the 
left the diameter of the lumen of the aneurysm was about 1.5 
cm. At operation, a large right aneurysm was identified. The 
popliteal vein was displaced laterally and posteriorly. The aneu- 
rysm was ligated proximally and distally but not excised and the 
excluded popliteal segment bypassed with a prosthetic graft. 

On postoperative day 8, venous pulse volume recordings 
were questionably abnormal bilaterally. Right lower extremity 
venography showed lateral and posterior displacement of the 
popliteal vein by the aneurysm (figs. 1B and 1C). An area of 
thrombophlebitis in the thigh was also demonstrated. Left lower 
extremity venography was not performed. Treatment with anti- 
coagulants resulted in improvement of symptoms. 


Case 2 


A 70-year-old white man had a 4-day history of right calf and 
ankle pain which began suddenly. He had a 1-year history of 
claudication on the right. Physical examination revealed right 
calf tenderness with a positive Homan's sign. Popliteal pulses 
were present bilaterally. Foot pulses were present on the left 
but absent on the right. Venography demonstrated slight lateral 
displacement of the popliteal vein and compression of a tribu- 
tary (fig. 2B). Arteriography showed a popliteal artery aneurysm 
with thrombosis of the distal popliteal artery (fig. 2A). The 
angiographic findings were confirmed at surgery. The aneurysm 
was resected, popliteal thrombectomy performed, and a pros- 
thetic bypass graft inserted. The patient made an uneventful 
recovery and was discharged 8 days after the operation. 


Discussion 


Patients with popliteal artery aneurysms may have 
signs and symptoms of thrombophlebitis. This may be 
related to compression of the popliteal vein leading to 
edema of the leg or, in some patients, to actual throm- 
bosis of the popliteal or leg veins. Wychulis et al. [1] 
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reported that venous occlusion occurred in 30 patients 
and popliteal thrombophlebitis in 11 patients in a series 
of 233 popliteal aneurysms (18%) [1]. Similarly venous 
compression or thrombosis was reported in 24 of 100 
aneurysms by Gifford et al. [2], in 13 of 73 aneurysms 
(18%) by Friesen et al. [3], and in 11 of 48 aneurysms 
(2396) by Crichlow and Roberts [4]. In case 1 the patient 
experienced calf pain due to thrombophlebitis or expan- 
sion of the aneurysm simulating thrombophlebitis prior 
to the most recent admission, and also developed throm- 
bophlebitis in the postoperative period. In case 2 throm- 
bophlebitis was considered the sole cause, or an asso- 
ciated cause of the patient's symptoms, until venography 
excluded this possibility. 

In addition to compression and thrombosis of the 
popliteal vein, popliteal aneurysms may produce a clini- 
cal picture simulating thrombophlebitis due to pressure 
on the tibial and peroneal nerves or inflammation of the 
aneurysm. Inflammation may be related to bacterial 
seeding of an aneurysm, erosion of the arterial wall by a 
popliteal abscess, or previous rupture of an aneurysm 
with inflammation due to infiltration of blood in the 
subcutaneous tissues [5]. Since popliteal aneurysms 
occur almost exclusively in males [1-4], the possibility of 
an aneurysm should be considered in any male patient 
in the arteriosclerotic age group who has signs and 
symptoms of thrombophlebitis. 

The popliteal vein begins at the inferior aspect of the 
popliteal space, medial to the popliteal artery, crosses 
posterior to the artery and lies lateral to the artery in the 
superior aspect of the popliteal space. In my experience, 
most aneurysms occur in the upper two-thirds of the 
popliteal space. Aneurysms in this position will displace 
the popliteal vein laterally and/or posteriorly as seen in 
the two cases described. Although Britton [6] mentioned 
that the popliteal vein may be narrowed by a popliteal 
aneurysm, he did not illustrate or reference this finding. 
Giustra et al. [7] reported two patients with popliteal vein 
thrombosis secondary to aneurysm. In one case the 
popliteal vein was displaced laterally at the popliteal- 
femoral junction. In the other, a similar displacement 
was suggested. If the popliteal vein is completely oc- 
cluded, displacement of the vein may be difficult or 
impossible to appreciate. Bergan and Trippel [8] showed 
venograms of two patients with large aneurysms in 
which the popliteal vein was not filled, due to compres- 
sion in one case and presumably thrombosis in the other 
[8]. In one case the greater saphenous vein was dis- 
placed medially as well. 

The main differential diagnosis for a displaced and 
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Fig. 2. —A, Anteroposterior arteriogram. Popliteal artery aneurysm 
with thrombosis of distal popliteal artery. B, Anteroposterier venogram. 
Localized lateral deviation without narrowing of popliteal vein (arrows); 
also deviation and narrowing of popliteal tributary (arrowheads). 


compressed popliteal vein is a popliteal cyst. Typically 
these cysts are associated with rheumatoid erthritis or 
meniscal tears. These patients also can have signs and 
symptoms suggestive of thrombophlebitis. Swett et al. 
[9] performed venography on four patients with popliteal 
cysts presenting as thrombophlebitis. In three patients 
in whom anteroposterior venograms were shown, lateral 
displacement of the popliteal vein was demonstrated. In 
the fourth patient, an oblique venogram showed narrow- 
ing of the popliteal vein. Thus, a similar type of displace- 
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Fig. 1.—A, Anteroposterior arterio- 
gram. Large popliteal artery aneurysm 
and lateral deviation of popliteal ar- 
tery. B, Anteroposterior venogram. 
Lateral displacement without narrow- 
ing of popliteal vein. Thrcmbus is in 
vein in distal thigh (arrowheads). C, 
Lateral venogram. Posterior displace- 
ment of popliteal vein (arrows) and 
thrombus in distal thigh vein (arrow- 
heads). 


ment of the popliteal vein can be seen with aneurysms 
and cysts. 

Venagraphy should be performed with the knee 
slightly flexed. With the knee extended ther» may be 
compression of the popliteal vein by the su-rounding 
muscles simulating extrinsic pressure on the vein by an 
abnormal mass [10]. At times this extrinsic compression 
may even result in nonfilling of the popliteal vein. 
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Gallium Scan in Sternal Osteomyelitis 


PHILIP W. SMITH,’ RICHARD J. PETERSEN.? AND RANDOLPH M. FERLIC? 


Sternal osteomyelitis may occur secondary to hematog- 
enous spread from a distant site, local mediastinal infec- 
tion, or as a complication of thoracic surgery. A case of 
sternal osteomyelitis after median sternotomy is de- 
scribed. 


Case Report 


A 59-year-old man was well until an abnormal treadmill 
exercise test led to discovery of two-vessel coronary artery 
disease. He underwent a left anterior descending coronary 
artery bypass. Postoperatively, he had chest pain in the region 
of his sternal incision. The pain continued after discharge and 
the patient was readmitted 1 month later. At that time, he had a 
second surgical procedure for repositioning of his sternotomy 
bands. However, the pain continued and the patient was read- 
mitted after another month. He continued to have sternal pain 
and purulent discharge from his sternal wound. He had a low 
grade fever and an elevated white blood cell count. A wound 
culture grew Pseudomonas aeruginosa. Tomography of the 
chest wall 1 month later revealed advanced bony destruction. 
Gallium scan (fig. 1A) demonstrated marked uptake of ®’Ga in 
the sternum at 24 hr. 

Diagnosis was sternal osteomyelitis, and the patient was 
begun on Tobramycin 60 mg every 8 hr and carbenicillin 4 g 
every 4 hr intravenously. The Tobramycin was discontinued 
after 5 days, and the patient was switched to gentamicin 60 mg 
intravenously every 8 hr. Adequate in vitro bacterial killing levels 





were achieved on the two drug regimen, and both antibiotics 
were continued until discharge. The patient had 26 days of 
effective antibiotic therapy. 

At the beginning of therapy, the infectious disease consultant 
suggested debridement of the sternum. However, the cardiovas- 
cular surgery consultant believed this was not indicated. Con- 
sequently, medical therapy alone was undertaken. The patient 
demonstrated significant clinical improvement on antibiotic 
therapy. He had been running a low grade fever of 37.2-38.3°C 
prior to therapy, but the fever rapidly disappeared after the 
institution of therapy. By day 7 of therapy, there was no purulent 
drainage seen in the region of the sternal wound. The patient 
continued to have mild sternal tenderness. 

A follow-up ®’Ga scan (fig. 1B) demonstrated significant 
improvement, with the sternal uptake of *"Ga estimated to be 
2096-3096 of the previous uptake. Other laboratory parameters 
were also consistent with the clinical and radiologic improve- 
ment. The white blood cell count had decreased from 17,500 to 
8,500/mm?. A third Ga scan 3 months later demonstrated 
continued improvement (fig. 1C). 


Discussion 


Sternal osteomyelitis is an uncommon but serious 
complication of median sternotomy. Pseudomonas spe- 
cies and Staphylococcus aureus are the most common 
bacterial pathogens [1-3], with incidences reported as 
high as 5.9% [1]. 

Wray et al. [1] noted that routine radiographic exami- 





Fig. 1.— Total body ®’Ga scans at 24 hr after administration of 5 mCi *"Ga. A, Marked increased uptake throughout sternum during period of acute 
osteomyelitis. B, Markedly diminished activity during early healing phase. C, Essentially normal activity within bony sternum demonstrated on 


examination 3 months after therapy. 
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nation was not helpful, because it is often normal despite 
significant osteomyelitis. The *7Ga has beem shown to 
concentrate in inflamed bone. Lisbona and Rosenthall 
[4] studied ?*"Tc methylene diphosphonate and °®’Ga in 
osteomyelitis and found the *"Ga scan was positive in 16 
of 16 cases of active osteomyelitis. In addition, *7Ga 
scans normalized earlier and paralleled clinical sympto- 
matic responses better than ??"Tc methylene diphospho- 
nate scans. 

In our case the *'Ga scan was helpful in corfirming the 
clinical impression of sternal osteomyelitis. Serial “Ga 
scans paralleled clinical response. It is of imterest that 
the *'Ga scan continued to improve even after antibiotic 
therapy was discontinued. Patients with sternal osteo- 
myelitis frequently lack radiologic abnormalities and 
systemic symptoms [1] and often have a normal white 
blood cell count. Hence, the *'Ga scan provides an 
objective and useful marker of response to therapy. 

The °’Ga scans may demonstrate concentration of the 
isotope in a recent incision site. However, the activity 
corresponds to the incision, is of uniform intensity, and 
is just slightly more intense than background [5]. Our 
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experience is similar. Five “Ga scans pe-formed on 
patients © days to 3 weeks after uncompliceted median 
sternotomy demonstrated virtually no increased uptake 
in the sternum. The increased uptake in our patient with 
osteomyeitis was in distinct contrast to normal postop- 
erative “Ga scans. 
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Fat in the Intrahepatic Fissure 


MICHAEL D. HALBER' AND RICHARD H. DAFFNER' 


The radiologic evaluation of the patient with acute onset 
of abdominal pain uses the gamut of available imaging 
studies. Computed tomography (CT) is not often consid- 
ered for a patient with the "acute abdomen." How- 
ever, in certain circumstances in which a confusing 
clinical picture is associated with bizarre findings on 
"conventional" radiographic studies, the CT scan may 
provide the correct diagnosis. The following case illus- 
trates a situation in which a normal anatomic structure 
not usually seen by conventional radiography produced 
confusing shadows on the plain film. CT was necessary 
to resolve the problem. 


Case Report 


A 53-year-old white man developed sharp midabdominal pain 
below the umbilicus 1 week before admission. The pain sub- 
sided after 24 hr only to return and migrate to the right flank. 
There was associated nausea and vomiting and mild dysuria. 
There was no gross hematuria. The medical history was signifi- 
cant for a high alcohol consumption. Physical examination 
showed an obese man in no acute distress. He was slightly 
febrile and mildly hypertensive. The abdominal examination 
revealed exquisite tenderness in the right upper quadrant just 
below the ribs, right flank, and right costovertebral angle. 
Significant laboratory values included blood urea nitrogen, 14; 
amylase, 660 U; bilirubin, 0.5; white blood cell count, 8,400 with 
a normal differential. The urine showed 2- proteinuria, 10-15 


A 


Fig. 1.—A, Plain film on admission. Vertical lucency (arrowheads) overlies hepatic shadow. Right renal calculus. B, Detail of right upper quadrant. 
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red blood cells/high power field, 35-40 white blood cells/high 
power field and many Gram-positive rods and cocci. 

An abdominal plain film revealed calcification over the right 
kidney and a linear lucency in the right upper quadrant that 





Fig. 2.—CT scan. Prominent interlobar fissure containing vessel in 
liver (arrow). Prominent nephrogram in right kidney from previous 
intravenous urogram, due to obstructing ureteral calculus. 
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Fig. 3.—A, Anterior view of liver. 
Falciform ligament separates right 
and left lobes. Excess fat along bor- 
der may occasionally be demonstrated 
radiographically. B, Posterior sur- 
face of liver from below. Relation of 


lobes. 
Right Lobe 


Gcilbladder 


looked like gas (fig. 1). This shadow could only be seen on the 
supine film. There was no evidence of extralurrinal gas on 
upright abdominal films. Because of the initial suspicion that 
the patient had a right ureteral stone, excretory urography was 
performed; it revealed delayed function on the richt with sub- 
sequent ureteropelvocaliectasis. However, the elevated amy- 
lase, abdominal pain, history of heavy alcohol consumption, 
and unusual lucency in the right upper quadrant were of 
additional concern. A ruptured viscus with free air, gallstone 
ileus, pancreatitis, cholecystitis, or cholangitis were considered 
possible. Fluoroscopy of the abdomen revealed he linear lu- 
cency in question to be anteriorly located. CT examination of 
the abdomen (fig. 2) showed the lucency to be fat between the 
lobes of the liver. The patient passed a ureteral calculus 24 hr 
after admission with dramatic relief of symptoms. 


Discussion 


The liver develops from a bud which als» forms the 
descending limb of the duodenum. The liver is generally 
considered to be composed of four lobes — right, left, 
caudate, and quadrate. Some of the divisional land- 
marks, not well seen on conventional radiocraphic stud- 
ies, may be well demonstrated with computed tomogra- 
phy (fig. 3). Of interest in our patient is the prominent 
fissure separating the left and quadrate lobes. This 
fissure containing the ligamentum teres, € remnant of 
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the umbil cal vein, is often overlapped by a tongue of 
hepatictissue called the pons hepatis [1-3]. Tre ligament 
may be invested with fat which may be increased in the 
obese patient. In our patient, the fat apparently was 
increased enough to be seen on a plain abdominal film 
and was very easily demonstrated by CT. 

Our patient had acute onset of right flank end abdom- 
inal pain with hematuria and was strongly suspected of 
having a ureteral or renal calculus. However, an unusual 
radiographic finding of fat in an intrahepatic fissure [4] 
was initially confused with a pathologic p-ocess and 
delayed an unequivocal diagnosis. Knowledge of this 
anatomic variation will prevent such mistakes. 
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Pseudolymphoma in Two Immunodeficient Children 


ROBERT C. BRASCH,' STUART ROYAL,' ARTHUR J. AMMANN,? AND JAMES CROWE" ? 


The development of malignancy, particularly lymphopro- 
liferative tumors, in primary immunodeficient patients is 
well documented [1, 2]. An increased incidence of malig- 
nancy (from 2% to 10%) has been clearly demonstrated 
in several primary immunodeficient states, including 
Bruton type X-linked agammaglobulinemia, Wiskott-Ald- 
rich syndrome, severe combined immunodeficiency, se- 
lective IgM deficiency, selective IgA deficiency, ataxia- 
telangiectasia, cellular immunodeficiency with abnormal 
immunoglobulin synthesis (Nezelofs syndrome), and 
common variable hypogammaglobulinemia disease [1, 
3]. This tendency to develop malignancy has been attrib- 
uted to a defect in immune surveillance for neoplastic 
cells (a function that the intact immune system normally 
provides), a susceptibility to recurrent viral infections, 
and an inability to repair damaged DNA [1, 4]. The 
radiologist aware of this risk must give careful attention 
for the first signs of tumor in the immunodeficient child. 

Radiographic diagnosis of malignancy in immunodefi- 
ciency is complicated by the common occurrence of 
nonmalignant lymphoid enlargement in certain immu- 
nodeficient patients [5-7]. Benign lymphoid hyperplasia 
is frequently detected in the gastrointestinal tract where 
it characteristically appears as 2-5 mm centrally umbili- 
cated nodules. Less commonly, lymphoid hyperplasia 
may appear as massive adenopathy and radiographically 
mimic malignant lymphoma. 

Two children with primary immunodeficiency syn- 
dromes and massive retroperitoneal lymphadenopathy 
demonstrated by computed tomography (CT) are re- 
ported. The CT scans, obtained with a General Electric 
CT/T scanner, were falsely interpreted as demonstrating 
lymphoma. However, pathologic specimens from both 
patients revealed only benign lymphoid hyperplasia of 
the massive type. We wish to point out the increased 
occurrence of both benign and malignant lymphopro- 
liferation in children with immunodeficiency and to em- 
phasize that the two entities cannot be reliably differen- 
tiated by CT. 


Case Reports 
Case 1 


M. V., a 10-year-old girl, has been seen at University of 
California Medical Center since infancy with a combined (T- and 
B-cell) immunodeficiency, hepatosplenomegaly, and peripheral 
adenopathy. Her first manifestations of disease were recurrent 
infections beginning at age 6 months, including episodes of 
otitis media, pneumonia, bronchitis, and pneumococcal sepsis. 
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Hepatosplenomegaly and peripheral adenopathy in the neck 
and axillae were noted in early childhood. At age 3'/2 years, 
complete immunologic workup revealed increased serum im- 
munoglobulins and a normal total lymphocyte count, but a 
decreased number of T-cell rosettes. Delayed hypersensitivity 
skin tests, including dinitrochlorobenzene, were all negative. 
No serum antibody response could be elicited after immuniza- 
tion to a variety of antigens. This combination of laboratory 
results indicated that the child had functional deficiencies of 
the T- and B-cell components of her immune system; hence, 
combined immunodeficiency. Her specific disease would best 
be categorized as cellular immunodeficiency with abnormal 
immunoglobulin synthesis (Nezelof's syndrome). 

After unsatisfactory response from transfer factor therapy 
alone, at age 5 years, she received the first of four intraperito- 
neal fetal thymic transplants. This form of therapy plus monthly 
plasma infusions resulted in a decreased frequency of infec- 
tions and improvement in her laboratory parameters of T-cell 
function. 

The patient's clinical status remained stable for several years 
until, at age 10 years, chest radiography revealed a new mass in 
the gastric fundus. Subsequent barium upper gastrointestinal 
examination demonstrated an ulcerated fundic mass (fig. 1A). 
Also seen were numerous small centrally umbilicated nodules 
throughout the stomach, duodenum, and small bowel, diag- 
nosed as lymphoid hyperplasia (fig. 1B). The large fundic mass 
was thought to be compatible with lymphoma, and a CT exami- 
nation was performed to determine the extragastric extent of 
abdominal disease. CT revealed a large continuous, lobulated, 
retroperitoneal mass extending from the level of the renal pelvis 
cephalad to the gastric fundus (fig. 1C) with apparent invasion 
of the stomach. The suspected diagnosis remained lymphoma 
until laparotomy and pathologic examination of the biopsied 
lesion revealed benign reactive lymphadenitis without evidence 
of malignancy. At surgery, the extent of the adenopathy was 
impressive, surrounding the aorta and inferior vena cava, ex- 
tending along the lesser curve of the stomach and into the small 
bowel mesentery. Microscopy of the nodal mass demonstrated 
loss of the normal corticomedullary junctions with extensive 
fibrosis, loss of germinal centers, and infiltration by eosinophils, 
histiocytes, and plasma cells. Cultures for virus, bacteria, and 
tuberculosis were negative. 

After surgery, the patient received a fifth fetal thymic trans- 
plant, and her clinical status has remained unchanged without 
significant infection for over 1 year. No further adenopathy has 
appeared but her gastric mass remains evident on chest films. 


Case 2 


J. R., product of a normal pregnancy, labor, and delivery, 
was seen at age 5 months with a persistent upper respiratory 
infection and hepatosplenomegaly. Partial white blood cell 
count and differential were abnormal with 13,800/mm? white 
blood cells and 80% lymphocytes. However, serum immuno- 
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Fig. 1.—Case 1, 10-year-old girl with longstanding immuno- 
deficiency. A, Cone-down view of gastric fundus from barium exami- 
nation. Large gastric mass (arrows) with central ulceration. Numer- 
ous smaller nodular lesions of gastric mucosa, typical of lymphoid 
hyperplasia. Large lesion was believed to most likely represent malig- 
nancy. B, More distal stomach and proximal duodenum. Additional 
nodular mucosal lesions, some with central umbilication (arrows ) 
characteristic of lymphoid hyperplasia. C, Large extragastric com- 
ponent of gastric mass (arrows) with loss of aortic contour Lesion 
was believed to most likely represent retroperitoneal lymphoma. 
Subsequent laparotomy and biopsy showed only benicn lymphoid 
hyperplasia. 


globulins were normal on the basis of immunoeiect ‘ophoresis 
and quantitative immunoglobulins. Skin testing to diphtheria 
and tetanus antigens was positive. Biopsy of the enlarged liver 
revealed periportal inflammation compatible with persistent 
hepatitis. Testing for hepatitis-associated antigen was negative. 
At age 12 months, repeat liver biopsy demonstrated periportal 
fibrosis and inflammation with early bridging suggesting 
chronic active liver disease. Serum immunoglobulins were 
again normal and the patient was begun on prednisone therapy. 

At age 16 months, J. R. was readmitted for evaluation of 
increasing hepatosplenomegaly, cutaneous petechia, and de- 
velopment of a Cushingoid state. Hypersplenism was diagnosed 
Clinically. White blood cell count was initially 13.300/mm?, but 
rose to 30,800/mm? with onset of fever during hospitalization. 
Repeat immunologic evaluation revealed an abncrmality for the 
first time consisting of low levels of T-cell rosettes (396) and 
appearance of a monoclonal IgM paraprotein om immunoelec- 
trophoresis. Serum IgG levels were elevated and 'gA levels were 





norma! fer age. The percentage of peripheral blood B-cells was 
normal. Other T-cell functions were abnormal. es evic enced by 
a depres sed phytohemagglutination response anc absent mixed 
lymphocyte culture reactivity of peripheral blooz lymphocytes. 

Abdominal CT to evaluate splenic size and sea--h for possible 
abscess formation demonstrated an enormous spleen without 
macroscopic abscess formation. A large retroperitoneal lobu- 
lated mass, compatible with enlarged lymph nodes and a 
possible retroperitoneal neoplasm, was identified (fig. 2A). 
Subsequent upper gastrointestinal examination demonstrated 
anterior displacement of the stomach and sec znd part of the 
cuodenum by the retroperitoneal mass (fig. 2B). 

The patient's clinical status deteriorated axd serial chest 
radiography showed development of bilateral alveolar infil- 
trates. The patient was taken to surgery for szlenectomy be- 
cause o platelet sequestration and to obtain biopsies of the 
liver, luag, and retroperitoneal mass. Liver b opsy specimen 
again sFowed periportal inflammation. Samples from the lung 
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Fig. 2.—Case 2, 16-month-old boy with immunodeficiency. A, At level 
of kidneys (K), massively enlarged spleen (S) without evidence of abscess 
formation. Mass of retroperitoneal tissue (arrows) displaces several 
contrast-filled bowel loops. Retroperitoneal mass was believed to proba- 
bly represent malignant lymphoma, but autopsy specimens showed only 
benign lymphoid proliferation. B, Lateral view from barium upper gas- 
trointestinal examination. Anterior displacement of body of stomach and 
proximal duodenum indicates large retroperitoneal mass. 


revealed Pneumocystis carinii infection. The biopsy specimen 
of the retroperitoneal nodal mass revealed reactive lymphoid 
hyperplasia without evidence of lymphoma, abscess, or granu- 
loma. 

Despite sulfamethoxazole and trimethoprim therapy, the pa- 
tient died of overwhelming Pneumocystis pneumonia. Postmor- 
tem examination revealed mediastinal, retroperitoneal, and 
mesenteric lymphadenopathy, in addition to hepatitis and pul- 
monary Pneumocystis carinii infection. M. tuberculosis infec- 
tion, unsuspected during life, was found at autopsy to have 
produced microabscesses within several abdominal organs, but 
no macroscopic foci were found. Subsequently, M. tuberculosis 
was identified within the splenic and lymphoid tissues. 

Comment. The abnormal immunologic status of this child 
was not fully appreciated until the days just preceeding his 


Fig. 3.—After intravenous contrast administration from child with 
known ataxia-telangiectasia. Mantle of retroperitoneal adenopathy 
causes displacement of bowel loops, lateral deviation of left kidney (K), 
and loss of aorta (black arrow) and inferior vena Cava contours. Inferior 
vena cava (open arrow) displaced ventrally from normal anatomic posi- 
tion. 


death. The abnormal T-cell functions and paraprotein suggest 
the category of cellular immunodeficiency with abnormal im- 
munoglobulin synthesis (Nezelof's syndrome). Such patients 
have been known to develop lymphadenopathy and splenomeg- 
aly and several have developed lymphoid malignancies [3]. 
Disseminated tuberculosis, not suspected during life, was prob- 
ably secondary to the patient's depressed immunologic re- 
sponses. Although the enlarged retroperitoneal lymph nodes 
contained acid-fast bacilli, they showed no granulomas typical 
of tuberculosis infection and the retroperitoneal lymph node 
enlargement was probably on the basis of benign reactive 
hyperplasia rather than infection. 


Discussion 


Since the first report of eight patients by Hermans et 
al. [5], there have been many further reports of benign 
lymphoid hyperplasia in the immunodeficient patient [6- 
12]. However, a retroperitoneal location of massively 
enlarged lymph nodes has not been previously reported. 
The most frequently identified location of benign lym- 
phoid hyperplasia has been the alimentary tract. The 
jejunum and ileum are the most common sites of involve- 
ment [6], but colonic [6, 7], duodenal [9], gastric [13], 
and total small bowel [10] distributions have also been 
reported. The classic radiographic appearance of benign 
lymphoid hyperplasia is well demonstrated in fig. 1B. 
Many of the reported patients with intestinal benign 
lymphoid hyperplasia may have had additional adenopa- 
thy in the retroperitoneum, but such retroperitoneal 
involvement has not been appreciated. Our two cases 
represent the first reported examples of massive retro- 
peritoneal adenopathy in immunodeficiency. However, 
with the advent of CT scanning and its unique ability to 
image the retroperitoneum, we anticipate additional re- 
ports in the future. 

No single pattern of immunodeficiency is linked to 
benign lymphoid hyperplasia, but the majority of patients 
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demonstrate some defect in gamma globulin synthesis, 
particularly low levels of serum IgA and IgM, with an 
often intact T-cell immune component. Precisely what 
proportion of immunodeficient patients demonstrate 
lymphoid hyperplasia is unknown. Conversely, nodular 
lymphoid hyperplasia should not always be taken as 
evidence of immunodeficiency, since it may appear in 
otherwise normal children [12]. 

Reports of CT findings in retroperitoneal adenopathy 
are now available [14-17]. Signs of the adenopathy 
include: (1) loss of the aorta and the inferior vena cava 
contours due to contiguous isodense adenopathy form- 
ing a mantle in an inverted “U” in the retroperitoneum; 
(2) identification of individually enlarged lymph nodes; 
and (3) displacement or distortion of the aorta, inferior 
vena cava, or other contiguous structures. However, 
there is no known method of differentiating benign from 
malignant lymphoproliferation on the basis of CT find- 
ings. Figure 3 is a CT section from a child with ataxia- 
telangiectasia who developed a true lymphoma. The 
section through the upper abdomen demonstrates a 
diffuse mantle of retroperitoneal adenopathy larger, but 
otherwise indistinguishable, from our two patients. Ap- 
parently even invasion of structures contiguous to the 
retroperitoneum (e.g., the stomach) does not reliably 
predict malignancy. 

In conclusion, the radiologist faced with the observa- 
tion of diffuse retroperitoneal lymph node enlargement 
in the immunodeficient patient should consider benign 
lymphoid hyperplasia and malignant lymphoma in the 
differential diagnosis. Reliance on gross anatomy dem- 
onstrated by CT for determination of malignancy is not 
sufficient, and histologic diagnosis is mandatory. 
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Coincident Renal Cell Carcinoma and Renal Angiomyolipoma in Tuberous Sclerosis 


OSCAR H. GUTIERREZ,' FRANCIS A. BURGENER,' AND STANLEY SCHWARTZ? 


Renal angiomyolipomas occur in two distinctive clinical 
patterns. One type includes those associated with tuber- 
ous sclerosis, in which the renal involvement is usually 
bilateral and multifocal. It can occur as early as child- 
hood and has an equal gender distribution [1]. The 
second type occurs predominantly in women 40-70 years 
old. These patients do not suffer from tuberous sclerosis 
and the renal lesion is usually unilateral and unifocal [1]. 

Renal angiomyolipomas are composed of three main 
tissues: (1) abnormal thick-walled blood vessels with a 
tendency to hemorrhage, (2) smooth muscle, and (3) fat 
[1]. It is generally believed that all three tissue compo- 
nents arise from embryonal cells in the kidney [1]. Since 
there are no documented cases of distant metastases, 
the general behavior of this tumor is that of a benign 
lesion although it is occasionally locally invasive [1]. 

The first case of a renal cell carcinoma and an angio- 
myolipoma occurring as two separate masses within the 
same kidney was recently reported in a patient without 
stigmata of tuberous sclerosis [2]. We report a patient 
with tuberous sclerosis in whom a renal cell carcinoma 
is superimposed on a kidney completely involved with 
angiomyolipomatosis, and demonstrate the diagnostic 
difficulties of this condition. 


Case Report 


A 24-year-old woman was first admitted to Strong Memorial 
Hospital for gross hematuria after a motor vehicle accident. 
Clinical history was remarkable for seizures since age 7 months, 
progressively developing sebaceous adenomas, a bowing de- 
formity of the right forearm, and several intracranial calcifica- 
tions. 

At admission, there were bilateral palpable renal masses with 
bruits over the right side. On cystoscopy, blood was seen 
coming from the right ureteral orifice, and excretory urography 
revealed bilateral enlarged kidneys with deformed collecting 
systems. Bilateral renal arteriography did not identify a bleeding 
site, but showed angiographic features consistent with angio- 
myolipomas (figs. 1A and 1B). The patient was discharged after 
her urine cleared spontaneously. 

The patient was readmitted 9 months later because of left 
flank pain, fever, nausea, and a rapidly falling hematocrit. 
Excretory urography revealed partial obstruction of the upper 
calyceal group by a large central mass on the left side. Repeat 
left renal arteriography (figs. 1C and 1D) showed significant 
further enlargement of the kidney caused by an avascular 


intrarenal mass considered to represent a large hematoma. A 
sizable intrarenal hematoma was evacuated during exploratory 
laparotomy, but no active bleeding point could be identified. 
Follow-up excretory urography demonstrated persistence of the 
partial obstruction in the left upper collecting system after 
evacuation of the hematoma. 

At left nephrectomy 2 months later for recurrence of acute 
bleeding, the resected kidney measured 17 x 14 x 8 cm and 
weighed 1,350 g. On cross section, the lower pole was com- 
pletely replaced by blood (hematoma). The rest of the kidney 
was composed of yellowish red nodules. No normal renal 
parenchyma was seen grossly. Two tumors were identified 
microscopically (fig. 2): (1) a typical renal cell carcinoma con- 
sisting of sheets and papillary structures of uniform clear cells 
and (2) an angiomyolipoma of the tuberous sclerosis complex. 
The latter was predominantly myomatous with a mixture of 
smooth muscle bundles, adipose tissue, and poorly formed 
blood vessels. The tumors were adjacent. 

The patient showed marked clinical improvement after ne- 
phrectomy and remained asymptomatic until 1 year later, when 
she was readmitted because of a rapidly growing intrapelvic 
mass lesion. Angiography and liver scan revealed hypervascular 
metastases in the pelvis and liver involvement, the former 
confirmed by needle biopsy as metastases from the renal cell 
carcinoma. The patient died about 1 month after discharge. No 
autopsy was obtained. 


Discussion 


Angiomyolipomatosis of the tuberous sclerosis type 
with bilateral involvement of the kidneys can mimic adult 
polycystic disease on intravenous urography [3]. This 
was originally the case with our patient, who subse- 
quently developed a hydronephrosis of the upper pole 
calyces of the kidney resulting probably from both intra- 
renal hemorrhage and renal cell carcinoma. It is of 
interest that this partial hydronephrosis persisted after 
surgical evacuation of the intrarenal hematoma. In the 
only other reported case in which an angiomyolipoma 
and a renal cell carcinoma coexisted in the same kidney 
[2], radiographic findings were similar. Although extrin- 
sic filling defects in the collecting system due to tumors 
and hematomas are a common manifestation in renal 
angiomyolipomatosis, partial or complete hydrone- 
phrosis has to our knowledge not been reported in this 
entity. It remains to be determined whether this radio- 
graphic finding was purely coincidental or should have 








-> 


Fig. 1.— Selective left renal arteriogram, early (A) and late (B) arterial phase. Kidney enlarged with numerous pathologic vessels throughout, a few 
saccular aneurysms, and no arteriovenous shunting. Circumferential peripheral vessels around tumor nodules in hilum and outer margin of left lower 


pole. “Onion peel” appearance suggested in nodule on outer margin o 


f upper pole. Early (C) and late (D) arterial phase 9 months later. Further 


enlargement of kidney with central avascular mass (intrarenal hematoma) stretching and narrowing intrarenal branches. Coincident renal cell 


carcinoma cannot be diagnosed. 
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Fig. 2.— Microscopic section. A, From boundary between renal carcinoma with large, clear cells arranged in cords and angiomyolipoma. B, 
Interlacing of smooth muscle bundles, fat, and atypical blood vessels. (H and E x20). 


raised the suspicion of a complicating malignancy, such 
as a renal cell carcinoma. 

Arteriography has been used in the differentiation of 
angiomyolipomas from renal cell carcinomas. Angio- 
graphic findings shared by both tumors and, therefore, 
of no differential diagnostic value include: (1) tumor 
hypervascularity [1], (2) pathologic vessels of great tor- 
tuosity, abnormal distribution, and branching pattern 
[4], (3) parasitic lumbar arterial blood supply [5], (4) 
puddling of contrast material in the venous phase (‘‘tu- 
mor stain"), and (5) no response of tumor vessels to 
epinephrine [6]. 

Other findings are reported to be more characteristic 
for an angiomyolipoma: (1) saccular aneurysmal dilata- 
tions of interlobar and interlobular arteries that look like 
a "cluster of grapes” [7], (2) circumferential peripheral 
tumors vessels [4], (3) "whorled onion peel" appearance 
in the nephrographic phase presumably related to the 
myomatous tissue present [8], (4) sharp delineation be- 
tween the tumor and the normal kidney in the nephro- 
graphic phase [9]. (5) thin radiolucent cleavage line 
around parts of the tumor peripherally [1], and (6) lack of 
arteriovenous shunt and early venous filling [4]. How- 
ever, it must be realized that angiographic findings 
"typical" for an angiomyolipoma are present in well 
under half of histologically verified lesions [5] and are 
found with about equal frequency in tuberous sclerosis 
with diffuse lesions and individuals with a solitary renal 
tumor [4]. Furthermore, these findings are not diagnostic 
for angiomyolipomas since they can occasionally be 
found in renal cell carcinomas and other lesions [4, 10]. 

The correct angiographic diagnosis of renal angio- 
lipomatosis complicated by hemorrhages and renal cell 
carcinoma cannot be made even retrospectively in our 
case, despite the fact that a baseline arteriogram, avail- 
able for comparison, showed most of the described 
findings characteristic of renal angiomyolipomatosis. 
Therefore, follow-up arteriography seems of limited 


value for diagnosis of a coincident carcinoma when 
clinically suspected in a similar situation. Due to the 
large fat content of angiomyolipomas, computed tomog- 
raphy scanning represents a useful diagnostic approach; 
however, it is doubtful whether the coexistence of both 
pathologic entities could have been determined by this 
method, and it was not available to our patient at that 
time. Therefore, the correct diagnosis might only have 
been suggested with the radiographic demonstration of 
distant metastases not known to occur in uncomplicated 
renal angiomyolipomatosis. 
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Technical Notes 


Convenient Method for Labeling Computed Tomographic Images 


C. M. CITRIN' 


Early dedicated head scanners and many subsequent 
scanners do not have the capability of either indicating 
patient position or of labeling the left or right side of the 
patient. This was not a problem in the past since CT 
scans were generally interpreted as viewing the patient 
from above. Although | advocate continued use of this 
convention, whole body scanners which can label either 
side of the image have enabled physicians to label 
cranial CT scans as if viewed from below. Surgical 
mistakes have been made and will continue in the future 
if a generally accepted labeling method is no: adopted 
by all responsible for scan interpretation. Until that time, 
it is important that all scans be labeled, even those 
produced by scanners without the appropriate software. 
We have developed a simple method to incicate the 
appropriate side of the patient on our EMI CT 1005 
scanner. 


Technique 


A small piece of transparent tape is placed on the 
roller of a typewriter. The bottom half of the strip of tape 
is aligned with the keys and the appropriate word (left, 
right, or both) is typed directly onto this portion of the 
tape. The upper part of the tape is not typed on to enable 
easier removal. After the tape is removed, the word is cut 
out, and this tiny piece of tape with the word is placed 
directly on either the screen from which a Polaroid 
picture will be obtained or on the cathode ray tube from 








Received January 23, 1979; accepted January 29, 1979. 





Fig. 1.—!mage from transparency imager with patient's lett side clearly 
labeled. 


which a transparency film image is generated. Since 
Polaroid p-ctures are obtained from a positive image, it 
is necessary to place the label over a white cart of the 
screen, such as the scale. For the occasional coronal 
scan, the tape can be removed and either replaced with 
a fresh label on the opposite side or, if removed gently, 
can simply be moved over to the opposite sid and then 
moved back after completion of the scan (fig. ~). 
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Catheter Angiography Through Aortofemoral Grafts: Inadvertent Catheterization of 
the Native lliac Artery 


RONALD L. EISENBERG,' CHARLES E. FISKE, AND MARCUS W. HEDGCOCK 


Catheter angiography by direct puncture through aorto- 
femoral bypass grafts has been demonstrated to be safe 
and the procedure of choice in the evaluation of graft 
patency [1]. Although two instances of catheter breakage 
have been reported with direct graft puncture, insertion 
of the guide wire before careful catheter withdrawal 
should eliminate this complication [2]. We report an 
inadvertent catheterization of the native iliac artery after 
direct puncture of an aortofemoral bypass graft and a 
simple technique to overcome this difficulty. 


Case Report 


A 55-year-old man, who had an aortobilateral femoral bypass 
graft placed 4 years before, was admitted for evaluation of 
bilateral rest pain in his legs of 1 year duration. Femoral pulses 
were strong bilaterally with no pulses distally. No femoral bruits 
were noted. 

From an uncomplicated single wall puncture of the right limb 
of the bypass graft, excellent blood flow was obtained, and a 
guide wire was inserted. In the upper iliac region, there was an 
obstruction to further passage of the guide wire. A No. 5 French 
polyethylene catheter was inserted over the wire, and a contrast 
injection demonstrated the catheter inadvertently situated in the 
patient's native iliac artery, which was occluded proximally (fig. 
1A). Reflux of contrast material into the bypass graft was noted. 
At this point, a new catheter with a short hockey stick tip was 
inserted and maneuvered to the level of anastomosis of the 
native iliac artery and the bypass graft. The tip of the catheter 
was positioned facing the graft, and the wire was reinserted and 
passed without difficulty into the right limb of the bypass graft. 
The rest of the examination was uneventful and demonstrated 
bilaterally patent aortofemoral grafts (fig. 1B), bilateral occlu- 
sions of the superficial femoral arteries with reconstitution at 
the level of the adductor canals, and excellent trifurcation 
runoff. 


Discussion 


No case of preferential catheterization of the native 
aorta has been reported after direct puncture of an 
aortofemoral bypass graft, although others have un- 
doubtedly encountered this complication. In our case, 
this technical complication seems to have been caused 
by a puncture close to the end-to-side anastomosis and 
a lateral angulation of the needle. After direct puncture 
through an aortofemoral bypass graft, the inability to 
advance a guide wire through the graft into the aorta 
does not necessarily imply that the graft is occluded. As 
in our case, the wire may have inadvertently entered the 
patient's native iliac artery and, if this vessel were se- 
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verely narrowed or occluded, it could prevent further 
passage of the wire. In either instance, a small catheter 
should be inserted over the wire and contrast injected. If 
the catheter is seen in the native vessel, simple maneu- 
vering may successfully redirect the wire into the graft 
limb. This may obviate the need for an unnecessary 
repeat puncture of the aortofemoral bypass graft or a 
separate puncture of the axillary artery. 





Fig. 1. —Contrast injections. A, In native iliac artery (black arrow), 
proximal occlusion. Reflux into aortofemoral bypass graft (white arrow). 
B, Via catheter in distal aorta, patent right limb of aortofemoral bypass 
graft fills. Reflux into native iliac artery (arrow). 
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Simplified Method of Transcatheter Embolization with Polyvinyl Alcohol Foam (Ivalon) 


STEPHEN L. KAUFMAN' 


Polyvinyl alcohol (Ivalon) (Unipoint Industries, High 
Point, N.C.) is an inert biocompatible material capable of 
producing a permanent vascular occlusion after trans- 
catheter embolization [1, 2]. A significant drawback 
inherent in its use as an embolic agent is the d fficulty of 
introducing particles of this material from syringes into 
angiographic catheters [2, 3]. Several methods for over- 
coming this have been proposed, including preloading 
of polyvinyl alcohol plugs into polyethylene tubes [2] and 
the production of uniform suspensions of smal! polyvinyl 
alcohol particles before injection [3]. We recently devel- 
oped a simple method for consistently successful embo- 
lization of polyvinyl alcohol using materials that are 
inexpensive and readily avialable in any anciographic 
laboratory. 


Materials and Methods 


Polyvinyl alcohol sponge is cut into about 1 x 7 x 10 mm 
strips, packaged, and gas-sterilized for future use. Packages of 
10-15 strips are opened and immersed in flushing solution for 
several minutes immediately before use. At the time of emboli- 
zation, from one to three strips are inserted with fine forceps 
into the tip of the male end of a K-50 extension tube (Pharma- 
seal, Inc., Toa Alta, P.R.) filled with dilute contrast material and 
the proximal end closed with a stopcock (fig. 1). The male end 
of the extension tube is then connected directly to the flange of 
the angiographic catheter and under fluoroscopic observation 
the particles are slowly flushed through the catheter using 
diluted contrast material. The process is repeated until the 
desired degree of embolic occlusion has been achieved. Direct 
connection of the extension tube to the catheter eliminates the 
possibility of the polyvinyl alcohol particles being caught in the 
stopcock and a wet hookup reduces the possibility of air 
embolization. The use of contrast material and fluoroscopic 
monitoring during embolization reduces the possibility of reflux 
and inadvertent embolization of circulations other than the one 
intended [4]. For repeated embolizations of angiomatous mal- 
formations, several K-50 extension tubes are used to shorten 
the length of the procedure. 


Discussion 


The choice of a transcatheter embolic agent in a given 
stiuation depends on the disease process involved and 
the size of the vessel to be occluded. Gelfoam is an 
effective, easy-to-use agent in the treatment of arterial 
hemorrhage from small vessels due to benign self-limited 
conditions, such as duodenal ulcers. Because Gelfoam 
does not result in permanent vascular occlusion [5] it is 
not always the agent of choice (such as in the transcath- 
eter occlusion of small hemangiomas or in the therapy 
of neoplastic hemorrhage). 

Polyvinyl alcohol is inert, nonresorbable, and results 
in permanent vascular occlusion [1, 2]. Unfortunately, its 
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physical characteristics have heretofore made t difficult 
to in ect through angiographic catheters. This method is 
simple and uses readily available materials. We have 
effectively used this method in several patients to oc- 
clud2 small vessels leading to angiomatous malforma- 
tions, and we believe this means of polyvinyl alcohol 
embolizaticn should be used when long term occlusion 
is desirable. 





Fig. 1.—Apoaratus for embolization. Strips of polyviny alcohol are 
inserted with “ine forceps into tip of male end of K-50 extension tube 
filled with diluted contrast material. 
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Editorial 


First Year Radiology Residents: PGI vs. PGII 


As members of the University of North Carolina De- 
partment of Radiology Residency Selection Committee, 
we would like to address the issue of whether a clinically 
oriented year should be a prerequisite to proper diagnos- 
tic radiology training and whether training programs 
should admit residents with or without prior postgrad- 
uate experience. Our opinions derive from experience 
with two groups of trainees in the past 5 years, 16 
residents who had varying degrees of postgraduate clin- 
ical training and 12 residents who came to us directly 
from medical school 

Of the 16 with postgraduate experience, eight had 1 
year of medicine, two had 2 years of medicine. three had 
2-4 years of surgery training, two had 1 year of OB-GYN 
training and one had 1 year of pediatric training. Of the 
12 residents coming directly from medical school, one 
had Ph.D. experience in nuclear engineering prior to 
medical school. The average age at the beginning of 
radiology residency training of the 16 residents with 
clinical experience was 27.7 years and the average age 
of the 12 residents coming from medical school was 27.0 
(skewed somewhat by the one resident with Pn.D. expe- 
rience who was 35). All the trainees in each group were 
rated in the upper half of their graduating classes or 
higher. 

Historically, before the demise of the free-standing 
internship, a// radiology residents had some clinical 
experience prior to their 3 years of training in radiology. 
There is no question that a clinical year wes (and is) 
beneficial. Valuable experience in learning how to take 
care of patients and how to get along with one’s peers 
was gained, not to mention the medical cr surgical 
knowledge gained. One also matured as a person and, 
more importantly, as a physician. 

Since free-standing internships have been abolished 
and all first postgraduate years are now part of residency 
training programs, the situation has drastically changed. 
The requirements for the American Board of Radiology 
for certification in Diagnostic Radiology require 4 post- 
graduate years, with 3 spent in diagnostic radiology. 
Now the graduating medical student who wishes to go 
into radiology has two options: doing a postgraduate 
(usually clinical) year followed by 3 years of radiology 
training or going directly into radiology and doing a 4 
year residency (which may include some clinical train- 
ing). 

Our diagnostic radiology residency program includes 
both types of residents, both becoming Board eligible 
upon completion.The resident who has had ore or more 
prior years in postgraduate training spends 3 years in 
diagnostic radiology.The graduating medical student 
spends 4 years in radiology training: 3 years in diagnostic 
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radiology followed by an elective fourth year ir which he 
obtains fellowship experience in general or subspecialty 
radiology. The 3 year period spent in diagnostic radiol- 
ogy is the same for the two groups —basic rotations 
through all the subspecialty and general areas of radiol- 
ogy; experience in neuroradiology and peripheral vas- 
cular angiography, CT, ultrasound, nuclear medicine, 
pathology. and physics; and elective time with opportu- 
nity for research experience. 

What differences have we observed in our two types of 
residents? We have experienced no differe-ce in the 
level of performance of the residents as judged by their 
peers, their attending staffs, or, more importzntly, their 
clinica! co leagues. The differences in reside~ts are dif- 
ferences in personalities, not level of previous experi- 
ence. Both types of residents do equally well on the 
Board examinations (all have passed successfully both 
parts | and ll). In a limited sample (four PG s and six 
PGlis) in which scores on part | (written) of -he Boards 
were available the PGls scores averaged 67.7 percentile; 
the PGlis averaged 53.5 percentile. (The PGI has one 
more year of radiology at the time of this examination.) 
Both types find postresidency positions (both private 
practice-and academic) equally well. We have not trained 
enough residents yet to attach any statistical signifi- 
cance, bu: it would seem that more of the tourth year 
residents stay in academic radiology than the three year 
residents. This may be because those who specialize 
further with their fellowship experience tenc to stay in 
academic centers. Yet, both perform equally well in 
either academic pursuits or private practice. In summary, 
both types of programs produce quality radiologists. 

For the graduating medical student who kn-ws he will 
enter radiology, but wants to do a clinical year first, the 
doors are usually closed to quality clinical trai" ing, since 
most prog-ams accept only residents who are expected 
to finish the program. No longer are many "rotating" 
type internships available which give experience in mul- 
tiple fields of medicine.Thus, a "general" clinical expe- 
rience is now only available in the traditional medical 
school years. We feel that although a clinical year might 
be beneficial, it is not necessary as a prerequisite to the 
training process of radiologists. Therefore, we encour- 
age medical students to go directly into radio ogy train- 
ing if they have made a firm commitment to ou~ specialty 
during the medical school years. 

Conversely, we feel that residents with postgraduate 
experience should not be denied entrance irto radiol- 
ogy. There are many medical schools where students are 
not exposed to radiology soon enough to make it a valid 
career choice. The national Intern/Residency Matching 
Process necessitates career choice after the th rd year of 
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medical school. Therefore, so as not to penalize resi- 
dents who only are “turned on” to radiology some time 
after beginning clinical training, we will continue to offer 
both PGI (first postgraduate year residents directly from 
medical school) and PGII (second postgraduate year 
residents with prior postgraduate experience) positions 
for our first year residents. 

Furthermore, we urge other training programs not to 
restrict their training programs to one type of resident. 
This limits the options available to the other type of 
resident and overburdens the residency selection proc- 
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ess of other institutions who admit that type. We also 

urge the American Board of Radiology not to require a 

"clinical" year as a prerequisite to radiology training, 

thus forcing many residents to spend a year doing 

something in which they have no interest and which may 
not significantly benefit their education in radiology. 

John T. Cuttino 

James H. Scatliff 

University of North Carolina 

School of Medicine 

Chapel Hill, North Carolina 27514 


Letters 


Sitting on the Fence in X-ray Reporting 


"May be," "probably," "possibly," etc. are words seen too 
often in too many x-ray reports. In many cases these words 
replace “I do not know" or "I do not want to take the effort to 
look further, or consult a textbook or a colleague. but | am 
ready to take the money." | would like to see what these same 
radiologists would do if they went to purchase a shirt and found 
a sleeve missing. Sometimes a simple comparison wit) previous 
studies gives an answer. There is nothing wrong with reading 
previous reports to see what another radiologist thinks. There is 
no excuse for neglecting to look into the x-ray jacket, even if 
doing so cuts down the speed of our work. 

Sometimes the clinician is at fault in not giving important 
clinical information. | know it is difficult to educate a clinician 
on whom we depend for our bread and butter. However, we can 
make his life miserable by giving him a long list of cifferential 
diagnoses, until he learns that only by giving us pertinent 
information will we be able to supply him with a concise and, 
hopefully, accurate answer. 

There are, of course, gray areas — borderlands between nor- 
mal and abnormal where even the best radiologist is not sure. 
In these cases, we can use "probably." | prefer sometimes to 
say, "The significance of this is not clear to me," or “I do not 
know the answer but | will give you one after the films are 
shown to Dr. ." A radiologist is a consultant and the 
clinician depends on his interpretation. We have to give as short 
and precise an answer as possible. If we like to give a long one, 
then it is our duty to at least give a short impression or 
conclusion at the end of the long report. Radiology is a profes- 
sion that is involved in anatomy, pathology, medicine, and 
surgery. The radiologist should not try to escape invo'vement.* 


Kenneth R. Kattan 
Veterans Administration Medical Center 
Dayton, Ohio 45428 


Whole Body Opacification 


Griscom's article [1] has again brought to our attention the 
useful technique of whole body opacification. Many radiologists 
(pediatric and otherwise) are under the impression that to 
achieve this effect the radiographs must be taken immediately 
after injection of contrast media. The technique is particularly 
useful in the young infant and, as pointed out in the article, the 
slow glomerular filtration rate in neonates makes the time 
flexible. We want to reinforce that statement. We Fave seen 
excellent visualization at 30 min (dose, 3-4 ml/kg) of avascular 
structures such as hydrocclops and adrenal hemorrhage pseu- 
docysts, the latter being seen on tomography. We cannot say 
whether the technique is as effective at 30-40 min as at less than 
10 min, but we suspect it may be. What we would like to note is 
that junior staff members should not neglect to take a later 
radiograph in neonates because an avascular lesior was not 
initially considered. 

B. J. Cremin 
Groote Schuur Hospital 
Cape Town 7925, South Africa 
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Another Look Around the Corner 


The March 1978 AJR contains two interesting articles [1, 2] 
regarding pulmonary radiology. Based on the authority of the 
authors and on the great value of their papers, an editorial 
appeared in the same journal entitled "A Corner is Turned" [3]. 
In ths, Figley states, "the static chest film cannot confidently 
predict the extent and location of respiratory surface destruc- 
tion" and, further, "we may safely assume its story [static chest 
film] has been told." 

In the above-mentioned articles, only maximum inspiration 
films were wsed. Milne [4] wrote, "It is surprising how few 
radiclogists use expiratory chest films and yet will report— 
purely from en inspiratory film —that lung volumes are increased 
or that thereis extensive fibrosis, when an expiratory film would 
reveal a large diaphragmatic excursion and no airtrapping 
whatsoever.” 

Based upon the visibility of the minor fissure on +70% of 
chest films, we [5-8] derived a method for evaluating regional 
lung expansion on maximal inspiration-expiration pairs of chest 
radiographs in a zone above and below the horizontal fissure. 
In all situations studied, the linear regional craniocaudal lung 
expansion appeared larger in the zone below the horizontal 
fissure. Charges in regional lung expansions were shown in 
different bocy positions [5], young male smokers and nonsmok- 
ers [6], young males and females [8], and in females with and 
withcut left Feart failure [7]. 

| believe this simple method allows the radiolocist to have 
another !ook around the corner. That nuclear medicine proce- 
dures are more sensitive in assessing regional ventilation is 
beyond discussion. George Simon [9], who insp red me to 
investigate tre challenges of pulmonary radiology, suggested 
we reevaluate our findings, "what you see, or think vou see, is 
a pae reflection of physiological reality." This criticism is 
undoubtedly true, but in the clinical situation, the radiograph 
can indeed cive a “pale reflection of such measurements and 
this may be all that is possible or needed in relation to the 
patient at a particular phase of his illness." 

Paul Beeckman 
Vrije Universi'eit Brussel 
1090 Brusse's, Belgium 
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* The views expressed in this letter are solely the opinion of the writer and do not represent fhose of the Veterans Administration. 
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Reply 

Dr. Beeckman has properly brought to my attention his 
interesting work on regional variations in ventilation that may 
be determined by the simple expedient of inspiration and 
expiration films using the minor fissure as a landmark in the 
right lung for separating the lung into apical and basal compo- 
nents. In publications to which he refers, he and his associates 
have documented the relatively larger inflation of the basal 
portion of the normal lung in erect posture and somewhat lesser 
inflation of this portion of the lung in supine 45°, head down, 
and lateral decubitus positions. Of special interest is the sensi- 
tivity of this simple technique in recognizing alterations with left 
heart failure and smoking. Heart failure selectively reduces the 
ventilation of the lung base below the horizontal fissure, while 
not appreciably altering the ventilation of the lung above the 
fissure. Smoking also lessens the ventilation of the lung bases, 
an effect more pronounced in older than young male smokers, 
but even in youth the effect of smoking is measurable. 

As Dr. Beeckman acknowledges in his letter, the method is 
not a substitute for radionuclide scanning, but is more inform- 
ative than the simple static film against which the authors of the 
papers to which he refers contrasted their scanning and patho- 
logic observations. No doubt these authors would agree with 
Dr. Beeckman that the static film is more limited than the 
dynamic examinations he proposes. They would undoubtedly 
also be interested in correlations between his method and 
radionuclide scanning were it possible to obtain some informa- 
tion in groups of patients such as he has studied. 

MMF 


Positioning for Oblique Projection in 
Mammography 


As a promotor of the oblique view at mammography, | was 
saddened to see the drawing | assume should illustrate its 
positioning in [1]. | sincerely hope that the authors have not 
actually used this positioning in the belief that they would be 
able to produce an acceptable oblique view (as | understand it). 
Unfortunately, it is not possible to describe how the real oblique 
view is positioned, but the accompanying photograph (fig. 1) 
should convey the basic idea. This photo appeared with an 
article to which the authors referred [2]. Usually it takes a 
couple of weeks of intensive training even for clever radiogra- 
phers to acquire the skill needed for the proper adjustment of 
the x-ray unit to the patient's body, breast, axilla, and arm. The 
idea is to include the whole breast in this view, right into the 
chest wall. That is impossible if Hall and Berenberg s position- 
ing [1] is used. 

Unless two radiographers work together, it is also practically 
impossible to obtain acceptable oblique views if the x-ray unit 
lacks the motorized compression (an idea of mine) now avail- 
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Fig. 1.—Positioning for oblique view at mammography. Patient's 
whole breast, right into the chest wall, is included in this view. (Reprinted 
from [2].) 


able on Philips, Siemens, and CGR units, at least in Scandina- 
via. The compression plate is foot-maneuvered, leaving both 
hands free to position the patient. 

It took us 5 years of rather indifferent work with the oblique 
view until we stumbled on the "real" way to do it, with a 
concomitant, quite remarkable improvement in image quality. 
Anyone wishing to learn the technique is very much welcome to 
visit us (for 1 or 2 weeks). 

Bengt Lundgren 
Gávle Hospital 
Gävle 7, Sweden 
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Reply 

We concur with the thrust of Dr. Lundgren's remarks con- 
cerning the difficulty in obtaining optimal oblique projections of 
the breast. Our diagramatic figure certainly does not convey the 
difficulty in positioning that Dr. Lundgren describes. We have 
been impressed with the lack of reproducibility of oblique views 
and our frequent inability to visualize as much of the breast 
parenchyma as obtained on standard lateral and craniocaudad 
projections. This probably relates in part to our examinations 
being performed by a single technician using a standard mam- 
mographic unit without motorized compression. 

The technique of obtaining oblique mammographic projec- 
tions described by Dr. Lundgren will enable a larger portion of 
the breast to be visualized than is possible on either the 
craniocaudad or lateral views alone. This technique is therefore 
extremely important when the oblique view is used routinely. 
However, this positioning for the oblique projection, although 
obviously desirable, is usually unnecessary for the purposes we 
describe in our article: distinguishing true masses from pseu- 
dolesions caused by superimposition of focal areas of normal 
or dysplastic breast tissue. The latter problem, arises relatively 
seldomly and can usually be resolved by slight changes in 
mammographic positioning. 

Ferris M. Hall 

Arnold L. Berenberg 

Beth Israel Hospital 

Harvard Medical School 
Boston, Massachusetts 02215 
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Usual manifestations of pulmonary aspergillosis. Kipinski JK, 
Weisbrod GL, Sanders DE (Toronto General Hospita!, University 
of Toronto, 101 College Street, Toronto, Ontario, Canada M5G 
1L7). J Can Assoc Radiol 29:216-220, Dec 1978 


Pulmonary aspergillosis is now seen more frequently. There 
are three main categories of this disease, these are (1) nonin- 
vasive pulmonary aspergillosis; (2) allergic bronchopulmonary 
aspergillosis; and (3) invasive pulmonary aspergillosis. The lat- 
ter can be associated with altered defense mechanisms or with 
overwhelming inhalation of aspergillus spores. Tne authors 
describe their experience with five cases of pulmonery aspergil- 
losis, illustrating unusual features of each of these major 
groups. 

In noninvasive pulmonary aspergillosis, the prerequisite 
chronic cavity may be due to virtually any cause. When there is 
interference to the drainage of this cavity, a suitable milieu 
arises for the growth of the mycetoma. The fairly typical "fungus 
ball" becomes apparent on the radiographs. 

In allergic bronchopulmonary aspergillosis, the radiographic 
patterns are variable, the most common changes being tran- 
sient migratory nonsegmented consolidation, mucoid impac- 
tion and proximal bronchiectasis. 

Invasive aspergillosis most commonly occurs in tne immuno- 
logically compromised host. The characteristic radiographic 
findings are a single or multiple area of consolidation with 
cavitation. These changes often are similar to those seen in the 
noninvasive form of the disease but follow-up films will often 
permit differentiation. 


Jack M.A. Tishler 


Leiomyosarcoma of the thorax. Carlson DH, Hanelin J (Newton- 
Wellesley Hospital, Newton Lower Falls, Massachusetts 02162). 
J Can Assoc Radiol 29:221-224, Dec 1978 


Thoracic leiomyosarcoma is a rare neoplasm with fewer than 
100 cases presented in the world literature. The vas: majority of 
cases have occurred in middle aged males, with cough, chest 
pains, and hemoptysis the common presenting symptoms. The 
authors report their experience with three additional cases, one 
presenting with loss of volume of the right lower lobe secondary 
to an endobronchial leiomyosarcoma, diagnosed at broncho- 
scopic biopsy, the second with a right upper lung mass diag- 
nosed as pulmonary leiomyosarcoma at surgery and the third 
patient presenting with a left upper extrapulmonary chest mass 
which eroded the adjacent rib. A chest wall leiomyosarcoma 
was resected at surgery. These lesions are very aggressive, all 
three patients had extensive metastases and none survived 1 
year following surgery. 


Jack M.A. Tishler 


Diaphragmatic hernia simulating pleural effusion and compli- 
cating puerperim. Thind GS (Department of Tuberculosis and 
Chest Diseases, Medical College Hospital, Amritsar, India). 
Australas Radiol 21:325-327, Dec 1977 


This case describes a 22-year-old female who developed a 
large paraesophageal hernia after the birth of her first child 
following a difficult labor. A large opacity in the lef: side of the 
thorax was initially thought to be a tuberculosis effusion and 
was treated accordingly. However, further investigations were 
prompted by continued mild symptoms. The subsequent chest 
radiograph suggested a diaphragmatic hernia. Barium exami- 
nation was performed, revealing a large paraesophageal hernia 


AJR 132:859-869, May 1979 . 
€ 1979 American Roentgen Ray Society 


859 


with the stcmach in organoaxial rotation. Surgery was refused 
and there was no change in her clinical condition at 4-year 
follcw-up. 

The author asserts that although small hiatus 3ern as are 
common in pregnancy, the paraesophageal variety. particularly 
if large. are rare. In this case it was felt to be related to the 
difficult labor. Attempted aspiration under the mistaken diag- 
nosis of peural effusion can cause chemical p'euritis and 
shock. Surcical repair of paraesophageal hernias should always 
be considered even in the absence of symptoms because of the 
possibility of strangulation occurring with small 3efec:s, and 
kinking anc obstruction in the case of large defects 


J. A. Branson 


Broachiolitis. Wohl MEB, Chernick V Am Rev Respir D's 118: 
759-781, Oct 1978 


This excellent "State of the Art" review details the clinical 
features, epidemiology, radiography, pathology, ard pathogen- 
esis of this common disease. The authors further review the 
assc ciation-of bronchiolitis with the later developmant of unilat- 
eral hyperlucent lung or the Swyer-James syndroma. 


W. Richard Webb 


Percutanecus transthoracic aspiration needle biepsy. Sagel 
SS, Ferguson TB, Forrest JV, et al. (Mallinckrod: Institute of 
Rad ology, Washington University School of Medicime, St. 
Lou s, Missouri). Ann Thorac Surg 26 :399-404, Nov 1978 


Experience with transthoracic needle aspiration biopsy in 
1,211 patieats has shown this procedure to be va uable in the 
diacnosis cf neoplastic lesions beyond the reach of the fiber- 
optio bronchoscope. In 896 patients with a malignent irtratho- 
racio tumor, the needle aspirate found malignant calls in 96%, 
but multiple aspirations were sometimes necessary. Orly 8796 
of malignancies were diagnosed during the firs” aspiration 
procedure consisting of one or more biopsies; a second proce- 
dure the same or the following day was performed hen cancer 
was suspect clinically. A false positive diagnosis o carcinoma 
occurred ir two patients with tuberculosis and squamous meta- 
plasia. 

The true negative rate (accuracy of a negative diagnosis) was 
only 8796; in other words, the biopsy finding of “n> melignant 
cells" does not mean tumor is reliably absent. In 31 immunosup- 
pressed patients in whom a focal pneumonic lesizn wes aspi- 
rated, 24 (7796) had positive cultures of the aspirate, anc smear 
disclosed the causative organism in 11. Complications were 
relatively minor. No deaths resulted. Pneumothorax occurred in 
292 (24%) and chest tube drainage was necessary im 167 (15%). 
Tramsient minor hemoptysis occurred in 73 patients (6%) with 
minor bleeding around the lesion visible radiograp7ically in 48. 


W. Richard Webb 


Acute traumatic hemothorax. Griffith GL, Todd =P, McMillin 
RD, Zeok JV, Dillon ML, Utley JR, Griffin WO (~ niversity of 
Kentucky Medical Center, 800 Rose Street, MN 272 Lexington, 
Kentucky 49506). Ann Thorac Surg 26:204-207, Sept 1978 


Over a Syear-period, 107 patients with acute traumatic he- 
mothorax were evaluated and treated. Fifty-two percent had 
penetrating trauma and 48% had associated abdominal injuries, 
usually to spleen, liver, or diaphragm. The large majority of 
herr othora:ses result from rupture or laceration of ow pressure 
pulmonary vessels and will spontaneously tamponade after 
evacuation of the pleural contents and reapposition of the 
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pleural surfaces. Eighty-eight patients were treated solely by 
tube thoracostomy; eight developed late complications (em- 
pyema or fibrothorax), but in all, tube placement was sufficient 
to control bleeding. Immediate or delayed thoracotomy was 
required to control bleeding in only 11 patients; four had 
mediastinal bleeding or pericardial tamponade, two had lacer- 
ated intercostal vessels, and three had continued hemorrhage 
from lung parenchyma. 


W. Richard Webb 


Blunt traumatic rupture of the diaphragm. Brooks JW (Depart- 
ment of Surgery, Medical College of Virginia, Virginia Com- 
monwealth University, Richmond, Virginia 23298). Ann Thorac 
Surg 26:199-203, Sept 1978 


During a 25-year period, 42 patients with blunt traumatic 
rupture of the diaphragm were studied. Patients often have 
multisystem injuries, and symptoms and physical findings of 
diaphragmatic rupture are frequently vague. Preoperative diag- 
nosis of diaphragmatic rupture is usually made by chest radiog- 
raphy, showing an abnormal or obscured diaphragm or a 
herniated viscus in the chest. Among the 42 patients surveyed, 
38 (90%) had left-sided ruptures; this is often associated with 
herniation of stomach into the left chest. Confirmation of the 
diagnosis often requires diagnostic pneumoperitoneum; the 
presence of air within the pleural space following this procedure 
indicates a ruptured diaphragm. 


W. Richard Webb 


Pulmonary function abnormalities in asymptomatic children 
after hydrocarbon pneumonitis. Gurwitz D, Kattan M, Levison 
H, Culham JAG (Hospital for Sick Children, 555 University 
Avenue, Toronto, Ontario M5G 1X8, Canada). Pediatrics 62: 
789-794, 1978 


Seventeen asymptomatic children were studied 8-14 years 
after hydrocarbon pneumonitis. Some 8296 had abnormalities 
of pulmonary function which were thought to be due to small 
airway obstruction and/or loss of elastic recoil. The chest films 
at follow-up were normal in all but one patient who showed 
areas of scarring. The authors postulate that these children may 
be at risk in adult life for the development of chronic lung 
disease. 


B. J. Wood 


Cardiovascular 


Hemodynamic and angiographic guidelines in selection of 
patients for femoro-femoral bypass. Flanigan DP, Pratt DG, 
Goodreau JJ, Burnham SJ, Yao JST, Bergan JJ (Northwestern 
University Medical School, Chicago, Illinois 60611). Arch Surg 
113:1257-1262, Nov 1978 


The femoro-femoral crossover graft is an alternative to aorto- 
femoral bypass procedures and is used in poor risk patients 
with unilateral claudication, rest pain, or gangrene due to 
unilateral iliac artery occlusive disease. Although crossover 
femoro-femoral grafts have had good long-term patency, early 
graft failure due either to thrombosis or hemodynamic factors 
occurs in 1696-2696. This study was undertaken to establish 
better guidelines for selection of patients for this procedure. 
Fifty-one of 80 graft procedures (7496) remained patent. The 
failures were predominately in two groups, those with greater 
than 5096 stenosis of the donor iliac artery and those with 
severe recipient limb outflow occlusive disease. Patients with 
greater than 50% stenosis of the donor iliac artery uniformly 
had unsuccessful grafts. Patients with recipient limb outflow 
disease had only a 4196 success rate, and if concomitant donor 
iliac artery stenosis (less than 50%) was present, the success 
rate dropped to 2196. 


Reiley Kidd 
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Pseudotumoral angiographic patterns in cirrhosis of the liver 
(In Italian). Passariello R, Rossi P. Simonetti G, Ciolina A 
(Istituto di Radiologia, Policlinico Umberto |. 1-00161 Roma, 
Italy). Radiol Med 64:516-523, 1978 


In cirrhosis of the liver the angiographic findings are usually 
related to the stage of the pathologic process. In advanced 
Stages, however, at times an angiographic pattern can simulate 
the presence of a neoplastic growth, either primary or second- 
ary. The authors analyze the abnormal angiograms by these 
categories: (1) arterioportal fistulae; (2) stenosis of hilar or of 
intraparenchymal vascular branches: (3) areas of increased or 
diminished vascularization; and (4) changes in the course of 
intraparenchymal arterial branches. These abnormal angio- 
graphic findings were noted in 12 of 154 cases with hepatic 
cirrhosis. In eight, the angiograms simulated a malignant pri- 
mary neoplasm of the liver and in four, disseminated metas- 
tases. 


Antonio F. Govoni 


Pericardiocentesis. Krikorian JG, Hancock EW (Cardiology 
Division, Stanford University School of Medicine, Stanford, 
California 94305). Am J Med 65:808-814, 1978 


This article reviews 123 patients requiring pericardiocentesis 
between 1970-1976 at Stanford University Hospital. The study 
was conducted sufficiently recently so that most patients had 
echocardiographic evidence of a pericardial effusion before the 
tap was attempted. The disease processes diagnosed were 
varied and included neoplastic diseases, infections, and others. 
This review indicates that the larger the effusion the easier it is 
to tap, that pericardiocentesis yields a specific diagnosis about 
25% of the time, that about 60% of the time cardiac tamponade 
can be managed by single or repeated pericardiocentesis, that 
most metastatic carcinomas except for lymphomas and meso- 
theliomas can be managed without surgery, that bacterial peri- 
carditis, other than tuberculous pericarditis, usually requires 
Surgery. Bleeding was found to be a problem in patients with 
platelet counts of less than 50,000/mm?. In the hands of an 
experienced physician, pericardiocentesis remains a useful di- 
agnostic maneuver and this article is a very helpful review of 
this procedure. 


David C. Dale 
Department of Medicine 
University of Washington 


Bile duct cysts secondary to liver infarcts: report of a case 
and experimental production by small vessel hepatic artery 
occlusion. Doppman JL, Dunnick NR, Girton M, Fauci AS, 
Popovsky MA (NIH, Clinical Center, Building 10, Room 68211, 
Bethesda, Maryland 20014). Radiology 130:1-5, Jan 1979 


Hepatic bile duct cysts were demonstrated on an abdominal 
CT scan and confirmed at autopsy in a patient with polyarteritis 
nodosa. The cysts developed in close proximity to hepatic artery 
aneurysms and occlusions visualized at hepatic arteriography 
and confirmed postmortem. The development of similar bile 
duct cysts following hepatic artery occlusion was demonstrated 
in 13 Rhesus monkeys. 

Author Abstract 


Role of angiography in cervicothoracic trauma. Thomas AN, 
Goodman PC, Roon AJ (San Francisco General Hospital, 1001 
Portrero Avenue, San Francisco, California 94110). J Thorac 
Cardiovasc Surg 76:633-637, Nov 1978 


During a period of more than 10 years, 376 patients with 
suspected vascular injuries from cervical or thoracic trauma 
were evaluated and treated. Retrospectively, these patients 
were divided into two groups; 72 who had operative treatment 
without angiography and 304 who had angiographic evaluation. 

Among the 304 patients with angiography, 102 had penetrat- 
ing cervical wounds; 71 had had penetrating thoracic wounds; 
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and 131 had blunt thoracic trauma. Sixty-six of these 304 
patients had significant vascular injury, 30 with oenetrating 
cervical wounds, and 36 with thoracic trauma. Multiple vascular 
lesions were found in about one-third. There were no major 
complications from angiography, and although one angiogram 
was interpreted falsely as positive, there were no false nega- 
tives. The authors conclude that angiography is safe and useful 
in selected patients with cervicothoracic trauma and when 
abnormal, aids in planning treatment. 


W. Richard Webb 


Age-dependent closure of the patent ductus arteriosus by 
indomethacin. McCarthy JS, Zies LG, Gelband H (Pediatric 
Cardiology, University of Miami School of Medicine, P.O. Box 
520875, Miami, Florida 33152). Pediatrics 62:706-712, 1978 


Indomethacin has been shown to be effective in closing a 
patent ductus arteriosus (PDA) in small premature infants. 
However, the age range over which this therapy is effective 
remains undetermined. Eighteen infants ranging in age from 4 
to 45 days were studied. All had auscultatory end clinical 
findings indicative of PDA. Seventeen had roentgenographic 
evidence of cardiomegaly and/or increased pulmonary vascular 
markings, and eight had ECG evidence of ventricular hypertro- 
phy. Indomethacin was administered to most patients in two 
doses of 0.1-0.3 mg/kg 24 hr apart. In eight of 12 patients, 3 
weeks of age or younger, the PDA closed after indomethacin 
therapy. Two patients had a decrease in the intensity of murmur 
and improvement of congestive heart failure after treatment, 
but the PDA did not close completely. Only patients 33 weeks of 
age (actual age) or younger responded to indomethecin therapy 
with complete ductal closure. The condition of patients 34-36 
weeks of age improved but there was not complete closure; in 
patients older than 36 weeks there was no response. The data 
suggest an age-related mechanism for PDA closure and that 
treatment with indomethacin before 33 weeks of age is probably 
required. A role for prostaglandin in ductal patency is postu- 
lated. 


Author Abstract 


Takayasu's arteritis in Thailand. Piyachon C (Faculty of Medi- 
cine, Chulalongkorn University of Chulalongkorn Hospital, 
Bangkok, Thailand). Australas Radiol 21:350-361, Dec 1977 


The geographic differences of the sex incidence, anatomic 
distribution, and type of lesion has been observed in the past 
and this author reports 20 cases of Takayasu's disease in 
Thailand seen over a 6-year period. All patients were of Oriental 
descent and the sex ratio was three females to one male. The 
diagnosis was based on clinical, arteriographic anc laboratory 
studies: four cases were studied at postmortem examination. 
Total angiography was performed in all cases, the arterio- 
graphic findings are described under the headings o? aneurysm, 
dilatation, stenosis, occlusion, and irregular contcur and are 
discussed in-detail as well as summarized in table farm. 

The most common finding was dilatation of the ascending 
aorta. This agrees with other reports of the disease although in 
India the descending thoracic aorta was found *o be most 
commonly involved while in China the ascending acrta is rarely 
involved. Of the branch vessels the brachio-cephalic arteries 
are the most commonly involved in this series and this corre- 
lates well with reports from other countries. Geographic varia- 
tion and the types of vascular lesions found is described. It is 
stated that occlusive lesions are common in Japan, Europe, and 
the U.S. and aneurysms are rare, while in India, Thailand, and 
Africa aneurysms are common. The earliest detectable change 
in arteriography has been stated elsewhere to be a localized 
narrowing or irregularity of the aortic wall while the author finds 
that a long and diffuse narrowing is more common — being 
called the rat tail thoracic aorta. 


I. V. Benn 
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Magnificatien pulmonary wedge angiography in the evaluation 
of children with congenital heart disease and pulmonary 
hypertensicn. Nihill MR, McNamara DG (Texas Children's Hos- 
pital, Houston, Texas 77030). Circulation 58:1094-1106, Dec 
197€ 


Wedge areriograms were produced by hand injection of 0.5- 
3 ml of contrast medium for the arterial phase and f ushirg with 
5-10 mm ot D5W for the venous phase. The image intensifier 
was raised £3 cm from the table top and the technique set at 60 
to 70 KV, 1€ mA, and 4 millisec for 30 frames/sec. One to five 
seperate wedge arteriograms were performed on each 2xami- 
nation, the most easily analyzed being obtained from the periph- 
eral areas o the right lung or the left upper lobe. Th2 prcjected 
image avereged 7.5 times actual size and muscular arteries 2 
mm in diam»ter were studied. Normally there was even tapering, 
orderly braaching, and an even capillary blush surrounding 
each small muscular artery. Increased vascular resistance pro- 
duced dilatetion and tortuosity of the elastic vessels and abrupt 
tapering of he muscular arteries. Reduction of branches of the 
distal muscular pulmonary arteries and an incomplete 2atchy 
capillary blush were signs of severe elevation of pulmonary 
vascular resistance. Pulmonary venous hypertensicn was asso- 
ciated with dilated veins, the diameter of the paralobular vein 
more than 7.3 times the central artery. The authors believe this 
technique provided a comprehensive assessment of pulmonary 
vascular disease in 155 infants and children undergoing cardiac 
catheterizat on. 


Robert S Frech 


Gastrointestinal 


Watery diasrhea syndrome with elevated levels of vasoactive 
intestinal polypeptide associated with pancreatitis and pan- 
creatic pse 1docyst. Burbige EJ, Manning RJ, Belber JP (Marti- 
nez Veterars Administration Hospital, University cf California, 
Davis, Calif»rnia). Am J Gastroenterol 70:136-140, Aug 1978 


The authors describe a case history of a 32-yezr-olc black 
male who presented with recurrent pancreatitis, severe watery 
diarrhea, and elevated serum levels of vasoactiv2 intestinal 
polypeptide (VIP). Ultrasound demonstrated a 5 x 3 cm cystic 
mass in the midabdomen, consistent with a pseudocyst, and 
endoscopic retrograde pancreatography showed complete ob- 
struction ofthe pancreatic duct. The watery diarrhea syrdrome 
has been cescribed in association with pancreatc islet call 
adenoma, ronbeta pancreatic islet cell hyperplas a, broncho- 
genic carci oma, pheochromocytoma, ganglionevroblastoma, 
and possibly medullary carcinoma of the thyroid. Hcw pancrea- 
titis or panereatic pseudocyst can cause elevated evels of VIP 
remains speculative. It has been postulated that since VIP is 
present in aigh concentrations in normal intestine, inflamma- 
tion of the bowel wall may cause increased secretion. The 
authors sujgest that the inflammation associated wth the 
patient's pencreatitis caused hyperplasia of the VI? secreting 
cells producing elevated blood levels and profuse watery diar- 
rhea. 


James M. Halls 


Radiologic aspects of hepatic echinococcosis. Value of the 
intravenous viscerogram and computed tomography. Gonzalez 
LR, Marcos J, lllanas M, Hernandez-Mora M, Pena F, Picouto 
JP, Cienfuegos JA, Alvarez JLR (Servicio de Radiociagnóstico, 
Clinica Puerta de Hierro, San Martín de Porres, 4, Madr d — 35, 
Spain). Raarology 130:21-27, Jan 1979 


Over five years, 105 patients with hepatic echinococcosis 
were studied. Plain radiographs of the hepatic area yielced the 
correct diacnosis in 3596 of patients. Intravenous viscerograms 
were diagnostic in all but 14 of the patients (an accuracy of 
83%). Comouted tomography was performed in 1€ cases and 
proved the most efficient of the techniques— it was diagnostic 
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in all 19 cases. The radiological signs of this entity are dis- 
cussed. 


Author Abstract 


Association of pancreatitis and variant ductal anatomy. 
Heiss FW, Shea JA (Lahey Clinic Foundation, Boston, Massa- 
chusetts). Am J Gastroenterol 70:158-162, Aug 1978 


Chronic alcohol abuse and cholelithiasis are the common 
causes of pancreatitis. Less often the disease is related to 
hyperlipidemia, hypercalcemia, trauma, adverse drug reactions, 
or hereditary pancreatitis. The authors describe four cases of 
cryptogenic pancreatitis in which congenital variants of the 
pancreatic duct were demonstrated by endoscopic retrograde 
cholangiopancreatography. The main pancreatic drainage was 
through the accessory papilla and the duct of Santorini. Injec- 
tion of contrast medium through the easily cannulated major 
papilla demonstrated a short branching pancreatic ductular 
structure, typical of a ventral pancreas. The authors suggest 
that pancreatitis occurred in their four patients as a result of 
poor pancreatic drainage through an attenuated duct of Santo- 
rini. 

James M. Halls 


Superior mesenteric artery compression syndrome. Chung- 
Seng L, Mangla JC (Monroe Community Hospital and University 
of Rochester School of Medicine, Rochester, New York). Am J 
Gastroenterol 70:141-150, Aug 1978 


The authors searched the records of their hospital and five 
affiliates over a 10-year period and found 17 patients with 
superior mesenteric artery compression syndrome. They found 
that the incidence in a chronic care hospital was significantly 
higher than in acute general hospitals. The etiology of the 
syndrome is obscure. Obstruction of the third portion of the 
duodenum is thought to be due to narrowing of the normal 
angle between the aorta and the superior mesenteric artery. A 
variety of factors are associated with narrowing of this angle, 
i.e., weight loss, prolonged bed rest, asthenic body build, and 
increased lumbar lordosis. Some patients benefit from con- 
servative treatment, such as nasogastric suction, improved 
nutrition, chest-knee position, and physical exercise. 

Duodenojejunostomy is the most commonly used surgical 
procedure when medical treatment fails. The authors described 
complications following gastrojejunostomy and lysis of the 
ligament of Treitz. Superior mesenteric artery syndrome is rare, 
but should be considered in any bedridden patient suffering 
from a wasting disease who develops upper abdominal disten- 
tion and frequent vomiting. 


James M. Halls 


An unusual cause of radiologically demonstrable deformation 
of the duodenum. Callaghan B (Department of Anatomy and 
Histology, University of Adelaide, Australia). Australas Radiol 
21:243-245, Sept 1977 


A case of duodenal deformity is described that was caused by 
a grossly enlarged transverse colon but which mimicked carci- 
noma of the pancreas. The patient, a 77-year-old man, pre- 
sented with several months history of anorexia, occasional 
vomiting, and recurrent diarrhea and constipation. Barium 
enema revealed a grossly and uniformly dilated colon thought 
to be due to chronic constipation and laxative use. Barium meal 
showed a duodenal diverticulum and marked anteroposterior 
compression, principally of the second part of the duodenum. 
There was also some widening of the duodenal loop. Following 
a period of colonic cleansing and advice regarding the manage- 
ment of his condition, he remained alive and well 12 years later. 

Other possibilities that may have caused the duodenal de- 
formity such as carcinoma of the pancreas, common bile and 
ampulla of Vater, and pancreatitis are discussed and excluded. 
The mechanism whereby the transverse colon causes the duo- 
denal deformity is thought to be that the colon expands into the 


AJR:132, May 1979 


transverse mesocolon and compresses the duodenum. The 
compression is not great enough to compress the common bile 
duct, thus there is absence of jaundice. 


1. V. Benn 


Primary adenocarcinoma of the upper oesophagus. Danoff B, 
Cooper J, Klein M (Division of Radiation Oncology, New York 
University Medical Center, New York, New York 10016). Clin 
Radiol 29:519-522, Sept 1978 


Adenocarcinoma of the upper one-third of the esophagus is 
an uncommon entity. A review of the literature reveals 20 
reported cases. This paper reports an additional case. The 
lesion may arise from esophageal glands, foci of ectopic gastric 
mucosa, or a Barrett's esophagus. In contrast with squamous 
cell carcinomas submucosal spread is not prominent; however, 
transverse penetration through the esophageal wall is common. 
The prognosis is grave. Treatment modalities include supportive 
care, surgery alone, preoperative radiation therapy and surgery, 
and radiation therapy alone. Survival statistics provided by 
these various regimens are similar. There is little documented 
evidence for the radioresponsiveness of primary adenocarci- 
noma of the esophagus. The case described demonstrates 
marked tumor regression following a course of external radio- 
therapy as shown by serial esophagrams. Optimum treatment 
for adenocarcinoma of the upper esophagus remains to be 
determined. It is felt that the role of radiation therapy should be 
further evaluated. 


Author Abstract 


Colonscopic evaluation of rectal bleeding. Tedesco FJ, Waye 
JD, Raskin JB, Morris SJ, Greenwald RA (Division of Gastroen- 
terology, Department of Medicine, University of Miami Medical 
Center, Miami, Florida). Ann Intern Med 89:907-909, 1978 


A retrospective analysis of 258 patients with rectal bleeding 
was conducted in an attempt to determine the productivity of 
colonscopic evaluation of patients with rectal bleeding who 
have previously undergone proctosigmoidoscopy and barium 
enema. In this study, the finding of previously unrecognized 
lesions was surprisingly high. More than 10% of the patients (29 
patients) had cancer, another 39 had polyps larger than 5 mm. 
Occult inflammatory bowel disease and other lesions were 
found in many others. This study suggests a very aggressive 
approach to rectal bleeding, especially in patients over 40. 
Although this study supports the widespread use of colonos- 
copy in any patient with rectal bleeding, more prospectively 
collected clinical information is needed to assist general physi- 
cians in determining the best management of this common 
problem. 


David C. Dale 
Department of Medicine 
University of Washington 


Bile duct obstruction in hepatocellular carcinoma (hepatoma) — 
clinical and cholangiographic characteristics. Report of 6 
cases and review of the literature. vanSonnenberg E, Ferrucci, 
JT Jr (J. T. Ferrucci, Jr., Massachusetts General Hospital, 
Boston, Massachusetts 02114). Radiology 130:7-13, Jan 1979 


Direct cholangiography revealed 6 cases of hepatoma where 
tumor growth within the bile ducts caused obstructive jaundice. 
Characteristic features included bulky obstructing intraluminal 
masses in the proximal extrahepatic ducts. Distal common duct 
defects usually signify hemobilia and clots as tumor complica- 
tion. Review of the literature disclosed only 22 cases in which 
common duct involvement was a predominant clinical feature. 
Hepatoma should be included in the differential diagnosis of a 
cholangiographic filling defect in the proximal extrahepatic bile 
ducts. The recent widespread use of endoscopic and fine 
needle transhepatic cholangiography should aid in preoperative 
diagnosis. 

Author Abstract 
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Perforation of duodenal ulcer during barium meal. 3illespie P, 
Riley J, Hunt J (Department of Gastroenterology, Foyal North 
Shore Hospital, St. Leonards, N.S.W., Australia 20659. Australas 
Radiol 21:241-242, Sept 1977 


Duodenal ulcer perforation is a rare occurrence during bar- 
ium meal. This article describes three such perforations from a 
series of 10,250 examinations over a 13-year period The cases 
are described in detail. All demonstrate several ccmmon fea- 
tures; an ulcer over 2 cm in diameter and situated on the 
anterior wall of the first part of the duodenum and partial pyloric 
obstruction. Routine manual palpation of the duodenal cap and 
air contrast techniques were used during each examination. 
The main presenting complaints were severe epicastric pain 
and tenderness and weight loss. The authors suggest that in 
patients with these symptoms that continuous raso-gastric 
suction be applied until there is a significant cecrease in 
abdominal pain and naso-gastric aspirate. 


I. V. Benn 


The radiological and pathological features in a case of sec- 
ondary amyloidosis involving the gastro-interstinal tract. Sage 
MR, Hall P, William DR, Australas Radiol 22:42-47, March 1978 


Amyloid involvement of the gastrointestinal tract may lead to 
a wide variety of clinical and radiologic manifestations. This 
case report stresses the need to differentiate the radiologic 
appearance in the upper GI tract from other lesions of the 
esophagus and stomach. The patient, a 56-year-old male, had a 
past history of empyema and bronchiectasis and presented with 
a 1-year history of diarrhea, constipation, and colicky abdominal 
pains. Barium meals showed absence of the normal peristaltic 
waves in the esophagus together with dilation, and the stomach 
also showed absence of peristalsis with no delay in outflow. 
Endoscopy revealed atrophic gastric mucosa which showed 
amyloid deposits on biopsies. The patient died following pul- 
monary aspiration and at postmortem amyloid infiltration of the 
entire gastrointestinal system was present. The gas:rointestinal 
tract is most commonly involved in both primary and secondary 
amyloid and mobility dysfunction is one of the mcst common 
radiologic findings — due to either muscular or neural replace- 
ment by amyloid material. 


|. V. Benn 


Transjugular cholangiography in the differential diagnosis of 
jaundice and exploration of the portal system. Teisseire R, 
Marty MH, Clanet J, Fourtanier G, Putois J (Service de Radiolo- 
gie C.H.U. Toulouse Purpan, 31052 Toulouse, France). J Radiol 
Electrol Med Nucl 59:531-538, 1978 


By means of the transjugular approach, cholangiography, 
liver biopsy, and a study of the hemodynamics of the liver, can 
be performed in a single examination. The chief indication for 
this procedure is the need to visualize the bilary tree in 
obstructive (surgical) jaundice. However in medical (hepatocel- 
lular) jaundice, catheterization of the papilla is the method of 
choice. The examination should not be performed on patients 
with a history of a recent acute infection of the biliary tract. 

The authors report the results of the examinetion of 200 
jaundiced patients by means of transjugular cholangiography. 
There were no complications due to catheterizatior of the right 
internal jugular vein. However, the examination could not be 
successfully performed in the presence of a cervical goiter, 
thrombosis of the internal jugular vein, dorsolumbar scoliosis, 
obstruction at the junction of the vena cava and the subhepatic 
vein due to compression by a large malignant tumor of the 
adrenal gland. Two patients experienced extrasystole during 
the passage of the catheter through the right heart. One patient 
had an accumulation of contrast material under the liver due to 
a subcapsular injection and although he experienced pain for 
about 2 hr, he had no further complaints. 

The subhepatic veins were readily catheterized in 175 patients 
and a successful cholangiogram was obtained on 145 (85%). 
Dilated bile ducts are more readily visualized than nermal ducts. 
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Nonopac fication of the bile ducts is a reasonable i7dication of 
the abserce of obstruction. Portography was successfully per- 
formed ir 3! of 37 patients (84%). Liver biopsy was attempted 
on 95 patierts and was successful in 91 (96%). The pathologic 
findings demonstrated by this procedure, many of which are 
well illus-ra:ed by reproductions of excellent radiographs, in- 
clude impacted calculi in the common bile duct, cir-hosis of the 
liver, carcinoma of the biliary tract, carcinoma of the head of 
the pancreas, portal hypertension, and esophageal «arices. 


William H. Shehadi 


Transjuguler cholangiography and liver biopsy in the diagno- 
sis of cholestasis (in French). Teisseire R, Marty I^H, Tournut 
R, Clane: J. Fourtanier G, Pascal JP (J-P Pascal Service de 
Gastroentérologie, C.H.U. Purpan, F-3100 Toulouse, France). 
Gastroenterol Clin Biol 2:797-804, 1978 


Ninety-six patients with cholestasis were examired by trans- 
jugular Cnosangiography. Ages ranged from 35-9C years, with 
an average age of 62. Of the patients, 61 were males, 35 
females. n the majority of cases, the reason for the examination 
was the cemonstration and evaluation of the commen bile duct. 
In six ceses the procedure was performed only n order to 
obtain a liver biopsy because the classic percutaneous liver 
biopsy ceuld not be performed. 

The technique is presented in detail and corsists of the 
positioning of a catheter at the level of the subhepatic vein via 
an internal jugular vein approach. Preferably, the slightly curved 
catheter should reach the main right subhepatic vein. Once the 
catheter is in position a special needle is passed into the 
catheter ard is then pushed for about 2-3 cm into the liver 
parenchwma. If satisfactorily in situ, 20-80 cc of a water soluble 
contrast medium are injected through the catheter. 

In those cases in which a biopsy is indicated, spiration is 
performed when the needle penetrates into the parenchyma and 
the tissue basses into a syringe which contains an isotonic 
solutiom of sodium chloride. 

A satistaetory cholangiogram was obtained in 71 patients. Of 
these, 54 showed dilated extrahepatic biliary ducts, while in 17 
the ducts were within the normal limits. In 15 cases in which no 
opacificeticn of the ducts could be obtained by endoscopic 
retograd = cnolangiopancreatography or at surgery, 't was found 
that three cases had dilated ducts while in 12, these were 
normal. 

Liver biopsy was performed in 46 patients and wes successful 
in 42, demonstrating cholestasis in 12, metastases in two, 
chronic or acute hepatitis in 71, cirrhosis in 14, and normal 
hepatic parenchyma in seven. 

The authors point to the simplicity of the procedure, to the 
lack of untoward complications, and to the possit ility of per- 
forming a liver biopsy even though the procedure s successful 
only in a»out 40% of the cases in whom the biliary ducts are not 
dilated. The study should not be performed in cases with biliary 
infection. while in those cases in which the cholestasis is of 
medica! orgin, endoscopic retrograde cholangicpancreatog- 
raphy is oreferable. When the cholestasis is of a nature which 
calls for surgical intervention and in cases of ci-rhosis, the 
transjugula: approach is preferred because it permits biopsy of 
the hepatic parenchyma. 


Antonio F. Govoni 


Genitourinary 


Computed omography in the evaluation of post-rephrectomy 
patients Bernardino ME, deSantos LA, Johnson -E, Bracken 
RB (M. C. Anderson Hospital and Tumor Institute, University of 
Texas System Cancer Center, Houston, Texas 77030 . Radiology 
130:183-187, Jan 1979 


Twenty-cne CT examinations were performed in 19 patients 
who had urdergone previous nephrectomy for rena! carcinoma 
or retropertoneal malignancy. Nine patients were free of dis- 
ease and ^O had recurrence. Findings of recurrent disease 
included masses in the vacant renal fossa, inebilitv to visualize 
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the inferior vena cava or aorta, and ipsilateral psoas muscle 
thickening. Possible pitfalls in diagnosis are discussed. 


Author Abstract 


Fibrous ureteral polyps. Banner MP, Pollack HM (Hospital of 
the University of Pennsylvania, Philadelphia, Pennsylvania 
19104). Radiology 130:73-76, Jan 1979 


Twelve cases of fibrous ureteral polyps are presented, illus- 
trating their characteristic radiographic appearances. Two 
types—a long pedunculated mobile variety having a smooth 
surface, and a relatively shorter lesion covered with thin, finger- 
like projections — may be identified. Demonstration of the typical 
findings on excretory urography and/or retrograde ureterogra- 
phy establishes the diagnosis and permits surgical conserva- 
tism. Although no sex preponderance was noted, a wide sex- 
related age disparity was observed, the involved males being 
much younger than the females. 


Author Abstract 


Current concepts: the pursuit of the renal mass. Clayman RV, 
Williams RD, Fraley EE (Department of Urologic Surgery, Box 
394 Mayo, University of Minnesota Health Sciences Center, 
Minneapolis Minnesota 55455). N Engl J Med 300:72-74, 1979 


This is a noteworthy article that carefully reviews how to work 
up a renal mass. The article emphasizes the positive and 
negative benefits of a number of procedures as well as their 
costs. The basic tests: intravenous pyelography, nephrosonog- 
raphy, selective angiography plus puncture of a cyst and the 
analysis of its contents should lead to a diagnosis in more than 
95% of all cases. The authors emphasize that the risk of 
spreading tumor from a needle aspiration of a cystic carcinoma 
is very small, there being only two reports over the last 15 years 
of tumors growing along the needle track. The authors empha- 
size that because the nonoperative evaluation of renal masses 
has become so good and because a surgical approach costs 
approximately 2'/2 times as much as a nonoperative approach 
and has 10 times the risk, surgery should now rarely be done to 
define a renal mass. 


David C. Dale 
Department of Medicine 
University of Washington 


Renal arteriography in Von Hippel-Lindau disease. Campbell 
DR, Mason WF, Standen JR (Victoria General Hospital, Halifax, 
Nova Scotia B3H 2Y9, Canada). J Can Assoc Radiol 29:243-246, 
Dec 1978 


Since 1960, 17 patients with Von Hippel-Lindau disease have 
had cerebellar hemangioblastomas resected at Victoria General 
Hospital. The last four had renal angiograms as part of their 
clinical workup. One patient had both renal cysts and bilateral 
renal cell carcinomas, another patient had cysts in addition to 
multiple left renal carcinomas and a right pheochromocytoma, 
the third patient had a small renal cell carcinoma, and the fourth 
patient bilateral cystic disease. Three of the four had normal 
excretory urograms. The authors urge that all patients sus- 
pected of having Von Hippel-Lindau disease should have renal 
angiography regardless of the findings on the excretory uro- 
gram. This may permit earlier diagnosis of neoplasia in these 
patients and alter their overall medical and surgical manage- 
ment. Because of the high incidence of renal carcinoma in 
these patients, the authors suggest that follow-up arteriography 
is probably indicated in those patients who initially have rela- 
tively normal studies. 


Jack M.A. Tishler 
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Medullary sponge kidney. Fon G, Sage MR (Flinders Medical 
Centre, Bedford Park, South Australia 5042). Australas Radiol 
21:337, Dec 1977 


This is a review of the clinical and radiological features of 13 
patients with medullary sponge kidneys presenting over an 18 
month period. The radiologic features following intravenous 
urography were first described in 1939 by Lenarduzzi and since 
then the condition has been found to be more common than 
initially thought. Pathologically the defect is seen as multiple 
cystic cavities in the pyramids of one or more kidneys while 
clinically the main presenting symptoms are renal colic and 
hematuria. Biochemically the patients were found to be normal. 

Intravenous pyelography was performed in all 13 cases; renal 
sizes were all within normal range of Hodson's curves. The 
nephrogram was of normal density. A characteristic feature was 
the early filling of the papillary cavities before the calyces were 
opacified. Enlargement of the individual pyramids and of the 
corresponding calyces has been described by others; this was 
observed in only five of these cases. All the involved papilla 
except one showed at least two or more cavities, an important 
point in distinguishing the condition from papillary necrosis. 
Renal calcification in relation to the pyramids was recognized 
in seven of the cases. 


|. V. Benn 


Musculoskeletal 


Involvement of the cervical spine in rheumatoid arthritis. 
Chevrot A, Correas G, Pallardy G (G. Pallardy, Service de 
Radiology, B, Hopital Cochin, 27 Rue Faubourg-Saint Jacques, 
E75674 Paris Cedex 14, France). J Radiol Electro! Med Nucl 59: 
545-550, 1978 


In a series of 577 patients with rheumatoid arthritis, 165 
showed evidence of involvement of the cervical spine, an 
incidence of 28%. The examination revealed the following, in 
descending frequency: subluxation of C1-C2, basilar impres- 
sion, erosion of the odontoid process, degeneration of the 
intervertebral discs at C2-C3, and C3-C4. Multiple lesions were 
present in approximately one-third of the patients. Neck pain 
was the presenting symptom. 

The potential for neurologic complications should always be 
considered although the actual development of such a compli- 
cation is infrequent. Dislocation up to 10 mm has been observed 
with minimal clinical symptoms. However, the possibility of 
neurologic complications, especially quadriplegia, occurring 
following slight trauma should not be ignored. 

Rheumatoid arthritis occurs predominantly in the female, 
approximately four times as frequently as in the male. Involve- 
ment of the cervical spine may occur at any time during the 
course of the disease. Thus periodic examination of the cervical 
spine is strongly recommended. The authors stress the impor- 
tance of obtaining lateral views of the cervical spine in flexion 
in addition to the routine standard projections. 


William H. Shehadi 


Soft tissue changes in early rheumatoid arthritis as seen on 
xeroradiography and nonscreen radiographs. Verow PW, 
Dippy J (Welsh National School of Medicine, Heath Park, Car- 
diff, Wales). Clin Radiol 29:585-590, Sept, 1978 


Forty-seven patients with early or newly established rheuma- 
toid arthritis were studied with nonscreen radiography and 
xerography. Estimations of soft tissue swelling, bone erosion, 
and cysts were made by two observers and the results compared 
between observers and the two types of imaging. The results 
indicate no significant advantage or disadvantage in xero- 
graphic imaging compared with nonscreen radiographs in the 
identification of superficial soft tissue swelling and bone ero- 
sions. More cysts were, however, identified on the radiographs. 
In a previous anatomical study of the dissected hand, xerogra- 
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phy showed definite advantages in the detection of certain 
features. 


Author Abstract 


Percutaneous needle biopsy in the management of solitary 
lesions of bone. Legge D, Ennis JT, Dempsy J (Meter Hospital, 
Dublin, Wales). Clin Radiol 29:497-500, Sept 1978 


Needle biopsies under general anesthesia and fluoroscopic 
control were performed in 12 patients with solitary 5one lesions 
using a simple 18 guage cutting needle as designed for trans- 
thoracic biopsy. Cytologic and histologic material sufficient for 
a reliable diagnosis was obtained from eight of the 12 patients, 
thereby avoiding open biopsy. No complications ersued. These 
authors suggest that if the initial biopsy is unsuccessful, a 
repeat biopsy is immediately performed, using a larger diameter 
instrument, such as trephine. Solitary or atypical lesions of 
bone may be produced by a variety of diseases and biopsy is 
required for a definitive diagnosis. In this small series, it was 
concluded that percutaneous needle biopsy of bcne is a safe 
and simple procedure of value in the management of solitary 
bone lesions. 


Noel K. Allan 


Chondromyxoid fibroma of lumbar spine. Mayer 3 (University 
of Oregon Health Sciences Center, Veterans Administration 
Hospital, Portland, Oregon). J Can Assoc Radiol 29:271-272, 
Dec 1978 


Chondromyxoid fibroma is a rare neoplasm seen in both 
tubular and flat bones. Only two chondromyxoid fibromas of 
spine were previously reported, one in the cervical and the 
other in the thoracic vertebra, both arising in the spinous 
process. The author adds another case, one involving the 
spinous process of the second lumbar vertebra. The patient 
presented for a preemployment lumbar spine radiographic ex- 
amination. No unusual signs or symptoms were elicited. Radio- 
graphically, a well circumscribed cystic lesion was seen con- 
fined to the spinous process of L2. The edges of the lesion were 
scalloped and sclerotic and the lesion appeared to be benign. 
The lesion was resected and a histologic diagnosis of chondro- 
myxoid fibroma made. 


Jack M.A. Tishler 


Unusual calcification in the region of the gluteus medius and 
minimus muscles. Callaghan BD (Department of Anatomy and 
Histology, University of Adelaide, Australia). Australas Radiol 
21 :362-366, Dec 1977 


Calcification in the supraspinatus tendon is quite common, 
however, calcification in the gluteus minimus and medius mus- 
cles as a radiologic finding together with local symptoms and 
bilateral calcification in the supraspinatus tendons is unusual 
on review of the more recent literature. The patient, a 98 kg 38- 
year-old male, presented with right supraspinatus tendinitis 
with typical symptoms and radiologic changes. He then devel- 
oped persistent deep seated pain in the left hip region aggra- 
vated by standing on the left foot and sitting for long intervals. 
X-rays revealed localized calcification in association with the 
attachments of the gluteus medius and minimus muscles and 
soon after the patient developed an acute left sided supra- 
spinatus tendinitis. 

The calcification in the gluteal muscles was in clese proximity 
to the articular capsule of the hip and extenced into the 
muscles. Welfing (1966) found that in patients suffering with 
supraspinatus calcification, periarticular hip calc fication was 
found to coexist in 60%-65% and that this percentage was high 
when there was bilateral shoulder calcification. In this patient 
there was nothing to suggest the generalized disorder that may 
have caused the calcification and the author goes on to discuss 
mechanical similarities between the hip and the snoulder joint 
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anc the pcssibility of ischemia causing the calcif cation. It is 
thought that calcification in the hip muscles is a result of local 
damage pcssibly following heavy unaccustomed exercise. 


|. /. Benn 


Double-contrast arthrography of the elbow. Pavlos H, Ghelman 
B, Warren RF (Hospital for Special Surgery, 535 Eest 70th 
Street, New York, New York 10021.) Radiology 1X :87-95, Jan 
1979 


Double-eontrast arthrography using gravity provides more 
detail than single-contrast techniques. With gravity, air rises to 
the uppermost portion of the joint and the pos tive contrast 
material settles. The cartilagenous articular surfaces and the 
synovial liming of the elbow are coated with con-rast material 
and highlighted by the intra-articular air. Cartilagenors intra- 
articular bodies can be identified and located and the size of 
cartilagencus encapsulated osseous bodies can te confirmed. 
This methed is faster to perform and easier to i~terpret than 
single-con rast studies, exposes the patient less than a tomo- 
graphic examination, and is helpful before surgical exploration. 


Author Abstract 


The angiographic findings in a haemophilic pseudotumour of 
bone. Thomas M, Walters HL (St. Thomas Hospita! and Medical 
School, Landon, S.E.1. 7EH England). Australas Radiol 21 :346- 
349, Dee 1377 


The angiographic findings in a hemophilic pseudotumor are 
discussed, the findings having not previously been described. 
Pseudotumor was first described by Starker in 7918 and its 
estimated ncidence is approximately 1%-2% in s2vere hemo- 
philiacs. The incidence has increased recently with greater 
longevity cf hemophiliacs. The patient was a 21-year-old hemo- 
philiac Iraqui male who was admitted with a large firm nonten- 
der swelling over the medial aspect of the dista thigh which 
had gradually increased in size over many years. Radiographs 
showed a large soft tissue swelling with no calcificztion causing 
extensive destruction of the distal half of the *emoral shaft 
extending to the subarticular margin above the «nee oint. In 
view of the risk of pathologic fracture, surgery was thought to 
be necessery and, therefore, a femoral angiogram (under factor 
VIII cover) was performed to display the femoral artery. The 
distal temcral artery was shown to be displaced by an avascular 
mass with no evidence of pathologic circulation. It is thought 
that this is a safe procedure in a hemophiliac patient especially 
if the exac nature of the lesion is uncertain. 


|. V. Benn 


Nervous System 


Computed tomography in the diagnosis of diseases of the 
paranasal sinuses. Forbes W St. C, Fawcitt RA, ‘sherwood |, 
Webb R. Farrington T (Stopford Building, Oxford Road, Manch- 
ester University, Manchester, England). Clin Radic? 29:501-511, 
Sept 1978 


The autaors investigated 31 patients suffering from benign 
and malignant lesions of the paranasal sinuses. Clinical, con- 
ventional radiological methods, and computed tomography 
were used. In benign lesions, CT added little sig tificant infor- 
mation to hat obtained by conventional radiologiz methods. In 
malignant lesions, however, CT provides additional valuable 
information. It gives a clear picture of the posterior, superior, 
and orbita extent of paranasal tumors. It also shows the extent 
of the tumor into the infratemporal fossa. 


At thor Abstract 


Meatocisternography with water-soluble contrast medium 
for the diagnosis of cerebellopontine angle turrors. 3ocken- 
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heimer S, Schmidt CL (Psychiatrische und Nervenklinik der 
Universitaet Freiburg, Hauptstr. 5, D-7800 Freiburg/Br., Ger- 
many). Radiologe 18:316-319, 1978 


Four patients underwent meatocisternography with metriza- 
mide (Amipaque) for the evaluation of cerebellopontine angle 
tumors. With the patient prone in a 20° oblique position and his 
head in the Stenver position, 10 ml of metrizamide was instilled 
into the subarachnoid space via a lumbar puncture; its entry 
into the cerebellomedullary cisterns was followed fluoroscopi- 
cally. Conventional radiographs and tomographic sections were 
obtained. 

In two of the four patients, a cerebellopontine angle tumor 
could be detected, while in the other two patients such a tumor 
could be excluded because of complete filling of the cerebello- 
medullary cisterns and meatus acusticus internus without de- 
tection of a tumor mass. Except for transient nausea, no 
subjective side effects occurred. Electroencephalographic 
changes were not observed; the electronystagmogram showed 
a slight increase in eye movements without nystagmus. 

In comparison with Pantopaque myelography. a relatively 
large volume is used with Amipaque myelography and the 
contrast of the water-soluble contrast medium is less than that 
of the oily medium. These actually are advantages. Because of 
its large volume, metrizamide flows around the entire tumor and 
allows complete visualization of even large tumors, and the low 
contrast of metrizamide facilitates topographic orientation since 
the osseous structures are not completely obscured. 


Peter F. Winter 


Techniques in transfemoral lumbar epidural phlebography. 
Wilmink JT, Penning L, Beks JWF (University Hospital, 59 
Oostersingel, Groningen, Netherlands). Neuroradiology 15:273- 
286, Oct 2, 1978 


The authors review the world's literature on lumbar epidural 
phlebography and describe their technique and experience in 
detail. They use No. 5 French catheters 50 cm in length. The 
catheter shape is a long radius C with a tight C at the tip which 
can then be altered by inserting the guide wire. They caution 
that the guide wire should not be passed through the catheter 
tip when the tip is in a wedged position in an ascending lumbar 
or intervertebral vein because of the risk of perforation. They 
prefer bilateral selective intervertebral vein cannulation and are 
successful on at least one side in about two-thirds of their 
cases. If a lateral sacral vein is used, the catheter tip is advanced 
through the sacral foramen if possible. 

With these very selective catheter positions 25 cc of Meglu- 
mine ioxithalamate (Telebrix 30) is simultaneously injected in 
each catheter at a rate of 5 cc/sec. There is very good epidural 
venous filling including the intervertebral veins and attempts to 
slow caval flow are not necessary either by Valsalva maneuver, 
abdominal compression, or both. With less selective catheter 
position, impedance of caval flow to force contrast into the 
epidural venous plexus is necessary and the authors prefer a 
Valsalva maneuver rather than abdominal compression. If the 
catheter is in a small vein, the injection rate is slowed to 3-4 cc/ 
sec. They also comment that catheter manipulation in an inter- 
vertebral vein next to a nerve root compressed by disc will 
frequently reproduce the patients complaint of radicular pain. 
Filming is carried out primarily in the anteroposterior projection 
with 8 films exposed at 1.8 sec intervals. 

The authors feel the major disadvantage in epidural venogra- 
phy is the false positive diagnosis because of insufficient venous 
filling. They add that epidural venography demonstrates lat- 
erally placed disc prolapses better than myelography. 


Paul M. Chikos 


Orbitocranial asymmetry. Burrows EH (Wessex Neurological 
Centre, Southampton General Hospital, Southampton SO9 4XY, 
England). Br J Radiol 51:771-781, Oct 1978 


Eleven cases illustrate the differential diagnosis of deforming 
lesions of the bony orbit and its vicinity, which cause unilateral 
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proptosis or other craniofacial disfigurement. Three distinct 
varieties of orbitocranial neurofibromatosis are distinguished, 
and they are contrasted with other deforming lesions of child- 
hood —unilateral craniosynostosis, chronic juvenile subdural 
hygroma of the temporal fossa, and congenital facial hemihy- 
pertrophy. Adult lesions are represented by intrinsic tumors of 
the orbit and paranasal sinuses, and by the commonest two 
processes deforming the sphenoid bone, meningioma and os- 


seous fibrous dysplasia 
Author Abstract 


Persistent hypoglossal artery and persistent trigeminal artery 
presenting with posterior fossa transient ischemic attacks. 
Stern J, Correll JW, Bryan N (Neurological Institute 710 West 
168th Street, New York, New York 10032). J Neurosurg 49:614- 
619, Oct 1978 


The authors report two patients who presented with transient 
ischemic attacks in the distribution of the posterior fossa. The 
first case was a 68-year-old right handed hypertensive woman 
with an 8 month history of transient dizziness, vertigo, bilateral 
visual blurring, and periods of numbness and tingling involving 
the left lower extremity. Cerebral angiography demonstrated a 
persistent trigeminal artery supplying the distal basilar and 
posterior cerebral arteries with an ulcerated minimally stenotic 
lesion in the posterior wall of the proximal internal carotid 
artery. At operation a large ulcerated atheromatous plaque was 
removed from the proximal internal carotid artery and the 
patient had no further symptoms with 11 month follow up. 

The other case was a 57-year-old hypertensive left handed 
woman with a 1-year history of transient episodes of nausea, 
vomiting, dizziness, and dysequilibrium. Cerebral angiography 
showed the posterior circulation was derived almost entirely 
from a persistent hypoglossal artery on the right. The posterior 
wall of the distal common carotid and contiguous hypoglossal 
artery showed evidence of irregularity and narrowing consistent 
with an atheromatous plaque and ulceration. Following end- 
arterectomy the patient was asymptomatic at 14 month follow- 
up. 

In a large angiographic series the relative frequency of these 
vascular anomalies is quite low, 0.1%-0.6% for the persistent 
trigeminal artery, and approximately 0.2596 for the persistent 
hypoglossal artery. Carotid-basilar anastomosis should be kept 
in mind when evaluating a patient with posterior fossa ischemic 
episodes and small to absent vertebral arteries. The focus of 
attention should then be directed to the carotid system. 


Paul M. Chikos 


Asymmetries of the cerebral hemispheres on computed to- 
mograms. LeMay M, Kido D (Massachusetts General Hospital, 
Fruit Street, Boston, Massachusetts 02114). J Computer As- 
sisted Tomography 2:471-476, Sept 1978 


Transverse scans of 165 patients were examined to determine 
the presence of asymmetry which could be evaluated by com- 
puted tomographic techniques. Patient handedness was deter- 
mined. By CT techniques, the more obvious asymmetries are in 
the width and length of the parieto-occipital and frontal regions 
of the brain. The right frontal lobe and left occipito-parietal 
lobes were found to be larger in right handed individuals than 
their opposite side counterpart. The opposite asymmetry was 
seen in left handed individuals. Awareness of hemispheric 
asymmetry, particularly in the parieto-occipital region, appears 
to have significant clinical importance. CT scanning may offer a 
noninvasive method of studying this area, particularly after 
injury. 

Michael J. Meagher 
Lumbar phlebography in the diagnosis of disc herniations. 
Roland J, Treil J, Larde D, Picard L, Manelfe C (CHU Nancy, 
Case officielle No. 34, 54037 Nancy Cedex, France). J Neuro- 
surg 49:544-550, Oct 1978 


The authors report their experience with 240 cases of lumbar 
epidural venography in the diagnosis of disc herniation. They 
utilize bilateral selective catheterization o* both ascending lum- 
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bar veins or an ascending lumbar vein and lateral sacral vein 
using No. 5 French catheters. Abdominal compression is used 
and contrast is injected at a rate of 4-6 ml/sec for & sec. Films 
were obtained over a 12 sec period, at the rate of ome film/sec. 
Extravasation of contrast material is said to cause intense but 
temporary pain. 

There were three incidences of a phlebitis occurring immedi- 
ately after epidural venography. In one case, a patient with the 
previous history of venous thrombosis, the phlebits was seri- 
ous. The authors consider the previous history of th-ombophle- 
bitis as an absolute contraindication to lumbar phlebography. 

The diagnosis of disc herniation is made by the displacement 
or obstruction of epidural veins. They still recommend myelog- 
raphy (with metrizamide) as the examination of choice in pa- 
tients who have not undergone surgery. Patients are then 
selected for phlebography who have a large dura’ sac, large 
anterior epidural space, possible lateral disc herniation, arach- 
noiditis, or a technically inadequate myelogram Following 
surgery the lumbar phlebogram cannot distinguish between 
disc herniation and scarring secondary to surgery. The useful- 
ness of phlebography was demonstrated in 111 patients who 
had both studies preoperatively. Water soluble myelography 
was correct in 44 (4096) while 100 of 111 cases (9096) were 
correctly diagnosed by lumbar phlebography. 


Paul M. Chikos 


Computer assisted tomography and pneumoencephalography 
in non-hydrocephalic, non-tumorous head enlargement. Mich- 
els L, Benson J (Sacred Heart General Hospital, Eugene, Ore- 
gon 97401). J Computer Assisted Tomography 2:439-447, Sept 
1978 


Forty children with enlarged head size were evaluated, 17 by 
pneumoencephalography and 23 by CT scanning Computed 
tomography showed a closer relationship between ventricular 
size and neurologic deficit than did pneumoencepnalography. 
There was some difference in the groups within the study in that 
those children undergoing pneumoencephalography were sig- 
nificantly more impaired than those undergoing CT scans. It 
also was noted that the CT scan technique examines the 
ventricle in a "physiologic" state as opposed to a situation 
where the ventricle is under the stress of insufflated gas. 


Michael J. Meagher 


Miscellaneous 


Computed-tomographic demonstration of intramuscular 
hematomas in hemophiliacs. Lackner K, Hofmann P, Grauthoff 
H, Brecht G, Thurn P (Radiologische Klinik der Universitaet 
Bonn, 5300 Bonn-Venusberg, Germany). ROEFO 129:298-302, 
1978 


In 21 of 30 patients with hemophilia A or B, hematomas could 
be demonstrated by computed tomography in various locations: 
subdural space, three patients; m. iliacus, 10 patients; m. 
psoas, five; abdominal wall, two, thigh, two and calf, one. The 
CT diagnosis could be verified surgically in six patients and 
confirmed by clinical findings and course in the remaining 
cases. 

Whenever there was a clinical suspicion of an intramuscular 
hematoma (12 patients), a hematoma could be demonstrated by 
CT, whereas in five patients the clinically suspected location 
turned out to be wrong. In nine patients an unsuspected 
hematoma was detected by CT. In all cases CT allowed an exact 
determination of the extent and anatomic location cf the hema- 


toma. 
Pe:er F.Winter 


The effect of computed tomography viewer controls on ana- 
tomical measurements. Koehler PR, Anderson RE, Baxter B 
(University of Utah, Salt Lake City, Utah 84132). Radiology 130: 
189-194, Jan 1979 


Newer computed tomography (CT) scanners provide a means 
for direct measurement of the size of normal and abnormal 
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body structmres from the viewing screen. Because tissue densi- 
ties witnin the brain tend to fall in a narrow rarge, viewer 
control sett ngs (window width and window center’ are used in 
a relatively stereotyped fashion when studying head scans. In 
contrast, C^ body scan images usually include tissues of widely 
different deasities and require much broader use of the control 
settings for complete examination. Studies of the ef*ect of 
changing tre control settings have uncovered wide differences 
in how these controls should be set when measurirg structures 
directly from the CT scan. 


Author A2stract 


Computer-tmographic densitometry of liver, spleen, and kid- 
neys with irtravenous bolus injection of biliary contrast media. 
Huebner KF (Med. Strahleninsitut der Universitaet Tuet ingen, 
Roentgenweg 11, 7400 Tuebingen, Germany). ROEFO 129:289- 
297, 1978 


Computed tomography with densitometric measurements of 
liver, splee» and kidney, and serial determinatio?s of serum 
iodine leve was performed on 21 patients following the intra- 
venous boles injection of biliary contrast media at a dose of 100 
mg of iodine/kg body weight. 

On the basis of computed tomographic determ nations, the 
maximum concentration in the hepatic cells is reached 1 hour 
after the ingction. The decline of the absorption va ues “ollows 
an exponertial curve with a half life of 118 + 20 min. The time 
dependent course of the absorption values of the hepatic 
metastases (six patients) shows a relatively flat, twc peak curve. 
The difference of the absorption values betweer metastases 
and hepatie tissue increases by maximal 15 Hounsfielc units, 
usually 30-90 min after the injection. The resulting contrast 
enhancement is less than that achieved with renal agents, yet 
sufficient tc detect additional small metastases. 

The denzitometic pattern of the renal parencFwma, a well 
perfused tissue, shows a rapid initial rise of absorption values 
as the result of the high serum concentration, which is not 
followed by the rapid decline of absorption values found in the 
serum; thisadelayed decline is caused by the heterotopic excre- 
tion of the monalbumin bound fraction of contrast medium. The 
spleen shows a rapid, perfusion related rise o* absorption 
values, tol owed by a rapid decline, which is znly slightly 
delayed in comparison with the serum values. 


Peter F. Winter 


Experience with xeroradiography in the maxillofacial region. 
Hardt N. Bally E (Zentrales Roentgeninstitut, Kantonsspital 
Luzern. Sp talstr., 6000 Luzern, Switzerland). ROEFO 129:330- 
334, 1978 


The appl cation of xeroradiography in the maxillctacia region 
is discussed on the basis of the authors’ experience. Xerora- 
diography delineates facial fractures better than -onventional 
radiography. In fractures of the orbital floor it cen depict the 
dislocated Done fragments as well as the accompanying soft 
tissue charges. Xerotomography is the preferrec method for 
the evalua&on of complex fractures of the middle anc upper 
level of the facial bones. Soft tissue tumors of tae oro-naso- 
pharyngeal region are also well seen on xeroradiographs; how- 
ever, xeroradiography is inferior to conventional radicgraphy 
for the evaluation of large destructive, infiltrating reoplesms. 


Peter F. Winter 


Xeroradiocraphy of the larynx. ring YM, Curran J, Maklad N 
(St. Joseph Mercy Hospital, 900 Woodward Avenue Pontiac. 
Michigan 48053). Australas Radiol 22:39-41, Marc- 1973 


The advantages of xeroradiography of the larynx are dis- 
cussed. Th» authors performed 156 studies over a ¢-year period. 
The detail and clarity is thought to approach tha: of positive 
contrast lasyngography without the discomfort and morbidity of 
the latter. Ih all patients the lateral xeroradiograph of the neck 
was obtained first followed by xerotomography in the antero- 
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posterior projection at the desired levels. The radiation dose per 
xerographic tomogram is higher than that from conventional 
tomograms but less than that from positive contrast laryngog- 
raphy and fluoroscopy. Two cases are described in detail to 
illustrate the diagnostic value of laryngeal xeroradiography. 


|. V. Benn 


Xeroradiography of the pharynx. Thompson RI, Foley WD, 
Doust VL, Doust, BD (Medical College of Wisconsin, 8700 West 
Wisconsin Avenue, Milwaukee, Wisconsin 53226.) Australas 
Radiol 22:34-38, March 1978 


A total of 75 cases of pharyngeal malignancy were reviewed to 
determine the place of xeroradiography in their management 
and to detemine the lesions to which xeroradiography was 
particularly adapted and to determine which of the techniques 
and views was the most convenient routine examination. Other 
radiographic techniques reviewed as part of the study included 
conventional x-rays, conventional tomography, and barium 
studies. Of the nine nasopharyngeal tumors, six were best 
demonstrated by xeroradiography while the other three were 
not demonstrated and were less than 1 cm in diameter. There 
were 48 oropharyngeal lesions which could be divided into 
those situated laterally and those in the midline. Most of the 
midline masses were readily seen on the plain lateral xeroradi- 
ographs. Barium swallow in the lateral projection was occasion- 
ally of value in the assessment of the small midline lesions. Of 
the 28 laterally placed masses anteroposterior tomography 
(either conventional or xerotomography) and barium studies 
were superior to lateral films. Retropharyngeal soft tissue tu- 
mors were readily demonstrated by plain lateral radiographs 
and were the easiest to delineate. The authors conclude that 
plain lateral xeroradiography is the single most useful exami- 
nation for the midline masses while laterally placed masses are 
best seen in the anteroposterior tomographic techniques. 


1. V. Benn 


Ultrasound and computed tomography in abdominal diagno- 
sis. Duffy P (14, Ethel Street, Eastwood, N.S.W. 2112, Aus- 
tralia). Australas Radiol 21:208-216 Sept 1977 


The advantages and disadvantages of ultrasound and com- 
puted tomographic scanning are compared for conditions in 
the abdomen, although at this stage advances in each are so 
rapid that it is difficult to build up adequate numbers for 
comparison. The author describes the relative merits of each 
imaging system for all organs within the abdomen and con- 
cludes that the organ imaging modalities are complimentary for 
the soft tissues in the abdomen, conventional radiologic scinti- 
scanning and ultrasound can diagnose most problems leaving 
the more difficult for CT or angiography in "tailored" programs. 


|. V. Benn 


Ultrasound as a screening test for adrenal tumors. Anderegg 
A (Service de Radiologie, C.H.U. Vaudois, 1011 Lausanne, 
Switzerland). J. Radiol Electrol Med Nucl 59:539-543, 1978 


Ultrasound examination of the abdomen of 2,600 patients 
during a 1-year-period revealed the presence of 6 tumors of the 
adrenal gland including two carcinomas, two simple cysts, and 
two metastatic tumors from primary bronchogenic carcinoma. 
Details of the clinical history and findings are described. Intra- 
venous urography, selective arteriography, and laparotomy 
confirmed the results of the ultrasound examination. 

Computed tomography is an invasive procedure, costly and 
time consuming. Selective arteriography of the adrenal gland, 
.also an invasive procedure, when preoperatively performed, 
gives pertinent information about the vascularity of the tumor. 
Retroperitoneal pneumography, long abandoned because of 
pain and low diagnostic accuracy, failed to give any informa- 
tion regarding the structure of the tumor. Intravenous urogra- 
phy obviously provides only limited information. The author 
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recommends routine studies with ultrasound as the method of 
choice in the search for tumors of the adrenal glands. 


William H. Shehadi 


Radiation Oncology 


Estrogen receptors and responses to chemotherapy and hor- 
monal therapy in advanced breast cancer. Kiang DT, Frenning 
DH, Goldman Al, Ascensao VF, Kennedy BJ (Box 168, University 
Hospitals, Minneapolis, Minnesota 55455). N Engl J Med 299: 
1330-1334, 1978 


The authors have retrospectively reviewed their data regard- 
ing estrogen receptor-rich and estrogen receptor-poor tumors 
in the relationship to chemotherapy response in view of recent 
publications stating that 7696 of receptor-poor tumors re- 
sponded to chemotherapy, whereas only 1296 of receptor-rich 
tumors responded. 

The authors retrospectively analyzed the clinical data of 143 
patients with advanced breast cancer. Patients were analyzed in 
three separate groups: 83 patients for the correlation of estro- 
gen receptor and hormonal response; 86 patients for the corre- 
lation of estrogen receptor and response to chemotherapy; and 
104 patients for the correlation between responses to hormonal 
therapy and chemotherapy. Of the 86 patients who had ade- 
quate chemotherapy and who had tumor estrogen-receptor 
assay, 38 had receptor-rich, and 48 receptor-poor tumors. 

The response rate to chemotherapy was significantly higher 
in receptor-rich tumors (8696) than in receptor-poor tumors 
(3696) with a P — .001. Responses included complete and partial 
regression. The authors feel that recent publication demonstrat- 
ing a low response rate to chemotherapy in patients with 
receptor-rich tumors was derived from a biased patient selec- 
tion. 


Herbert C. Berry 


Carcinoma of the vagina. Marcus RB, Million RR, Daly JW 
(Division of Radiation Therapy, Box J-385, J. Hillis Miller Health 
Center, Gainesville, Florida 32610). Cancer 42:2507-2512, 1978 


The results of irradiation for cure of 22 patients with stages | 
through IV primary epidermoid carcinomas of the vagina are 
reported. Most patients received whole pelvis irradiation in the 
4.000-6,000 rad range plus at least one brachytherapy applica- 
tion. Most patients were in the stage Il group. Two of 22 patients 
failed within the pelvis, one of whom also developed dissemi- 
nated disease. NED 3-year survival for stage | was 100% (6/6), 
stage Il was 70% (7/10), stage IIl was 100% (3/3), and it was 67% 
in stage IVA (2/3). Absolute survival NED for 2 years was 82% 
(18/22) and 67% at 5 years (8/12). Major complications appeared 
in two patients and were vaginal necroses and urethral fibrosis 
respectively. 

The authors recommend 4,000-5,000 whole pelvis technique 
followed by a 2,000-3,000 rad interstitial implant or brachyther- 
apy application for 6,000 rad mucosal surface dose in two 
applications for stage | and early stage ll disease. For late stage 
Il, stage IIl, and selected stage IV they recommend 5,000-6,000 
rad whole pelvis followed by 2,500-3,500 rad interstitial implan- 
tation. 


Herbert C. Berry 


Midline pineal tumors and suprasellar germinomas: highly 
curable by irradiation. Sung D, Harisiadis L, Chang CH (Division 
of Radiotherapy, Columbia-Presbyterian Medical Center, 622 
West 168th Street, New York, New York 10032). Radiology 128: 
745-751, Sept 1978 


Sixty-one patients with midline pineal tumors and 16 patients 
with suprasellar germinomas treated by irradiation are de- 
scribed. Twelve of the 61 midline pineal tumors and 11 of 16 
suprasellar germinomas were verified histologically. The earli- 
est and most frequent complaint of patients with midline pineal 
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tumors was headaches while diabetes insipidus was the most 
common presenting symptom in patients with suprasellar ger- 
minoma. The cerebrospinal fluid was examined in 50% of the 
patients. Of 12 patients with spinal subarachnoid space metas- 
tases, only three showed malignant cells on cytologic study. 

All 61 patients with midline pineal tumors were shunted prior 
to radiotherapy. One of this group had gross total removal, six 
had subtotal removal, and four had biopsy only. One of the 16 
patients with suprasellar germinoma had gross total removal of 
tumor, while six had subtotal and four had cramiotomy and 
biopsy. 

This study group comprising patients irradiated between 1950 
and 1975 was treated with either a 200-kVp beam, *?Co photons 
or 6-MeV linear accelarator photons. Of the 73 patients who 
completed irradiation, the entire brain was treated in 3796, and 
the entire spinal axis additionally in 1596 of this group of 27. The 
authors' present policy is to deliver a tumor dose of 5,000-5,500 
rads in 5 to 6'/2 weeks to the tumor with the remainder of the 
brain receiving 4,000 rads in 4 weeks and the spinal axis 
receiving 3,500 rads in 4 to 4'/2 weeks. No patients received 
chemotherapy. 

The 5-year survival rate was 79% for midline pineal tumors 
and 77% for suprasellar germinomas, with the majority of 
patients followed for more than 5 years. Of the 40 patients given 
5,000 to 5,500 rads in 5 to 6 weeks, only four (13096) demon- 
strated recurrent primary tumor. Of the 32 patients given 3,800 
to 4,500 rads in 4 to 5 weeks, 15 (4796) showed recurrent tumor 
at the primary site. Ten percent of the midline pineal tumors 
and 37% of the suprasellar germinomas metastasized to the 
cerebral or spinal subarachnoid space following treatment. 
Eight of the 22 patients (3696) with histologically verified pineal 
tumors had spinal metastases. The authors recommend that the 
entire neural axis be irradiated for all locally extersive tumors, 
simultaneous pineal and hypothalamic lesions, and all biopsy- 
proven germinomas. 


Her»ert C. Berry 


Postoperative irradiation of pterygia: ten more years of expe- 
rience. Cooper JS (Division of Radiation Oncology, New York 
University Medical Center, 566 1st Avenue, New York, New York 
10016). Radiology 128:753-756, Sept 1978 


The experience of treating 526 pterygia in 403 patients with 
Sr beta rays following "bare sclera” excision at Bellevue 
Hospital is reported. Most patients receive 3,000 reps divided 
into three equal fractions over 3 weeks. Follow-up was done 
solely by physician examination and was available for 221 
patients (272 pterygia). Thirty-two pterygia of the total of 272 
recurred with an additional 13 showing limited regrowth. There- 
fore, 227 pterygia remained without evidence of disease. Males 
demonstrated a disproportionately higher recurrence rate than 
females. Only three pterygia were not controlled 5y combined 
therapy. A third course of combined treatment is not recom- 
mended by the authors. Three of the 32 initial recurrences and 
one of the four ultimate failures involved latera! pterygia al- 
though temporal pterygia accounted for only 5% of the total 
cases. 


Herbert C. Berry 
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Anatomica’ substages of stage Ill Hodgkin's disease. Stein 
RS. Hilborn RM, Flexner JM, Bolin M, Stroup S, Reynolds V, 
Krantz S (Section of Hematology, A3311, Vanderbiit University 
Hospital, Nashville, Tennessee 37232). Cancer 42:42 9-436, 1978 


The authors describe 23 patients with pathologic stage Ill 
Hodgkin's disease broken down into stage Ill; (disease limited 
to the upper abdomen, i.e. spleen, splenic nodes, celiac node, 
and/or portal node) and stage Ille (all other move extensive 
disease). The presence or absence of these symp:oms and/or 
splenic involvement did not predict either disease-free survival 
or survival. Anatomical substage lll: patients had a 100% 5-year 
survival while the llla patients had a 5-year surv val of 65%. 
These surv vals were not statistically significantly d fferent how- 
ever the disease-free survivals of 77% versus 13% for these 
respected stages were statistically significantly dierent at p < 
.001. The authors point out that studies which identify patients 
only as stege lll may have limited clinical meaning and that it 
seems meaningless to consider all stage Ill patients as a single 
grcup. The possibility of revising the Ann Arbor staging classi- 


fication is raised. Herbert C. Berry 


Weekly localization films and detection of fielc placement 
errors. Bynardt RW, Cox JD, Hornburg A, Liermann G (J. D. 
Cox, Division of Radiation Therapy, Medical College of Wiscon- 
sin, 8/00 West Wisconsin Avenue, Milwaukee. Wisconsin 
53226). int J Radiat Oncol Biol Phys 4:881-887, Sept/Oct 1978 


The authors have received the portal films of 337 male 
patients receiving x-ray therapy to establish a baseline rate of 
field placement errors. Deviations of more than 5 mm from the 
planning films were considered field placement errcrs. The 
overall error rate was 15% with pelvis and aero-digestive having 
the highest rates (27% and 1796). Some 19% of weekly beam 
films showed field placement errors while 996 of verification 
films showed such errors. Raising the threshold of error to 1.0 
cm decreased these rates to 13% and 7.5% respectively. Local- 
iZation films are recommended at intervals of frcm every 2-3 
days to a minimum of once weekly. 

Heroert C. Berry 


The effect of pelvic irradiation on lactose absorption. Stryker 
JA. Mortel R, Hepner GW (Division of Radiotherzpy, Hershey 
Medical Center, Pennsylvania State University, Hershey, Penn- 
sylvania 17033). Int J Radiat Oncol Biol Phys 4:853-863, Sept/ 
Oct 1978 


Twenty-^our patients undergoing pelvic irradiation for gyne- 
cologic malignancy were studied during their first and fifth 
weeks cf ‘reatment with '*COz2 lactose breath tests to reflect 
gastrointestinal lactose absorptions of '*C lactose. The differ- 
ence at 1, 2, and 3 hr (1 week versus 5 weeks) was 1.7% versus 
1.296 (p < 02), 4.5% versus 3.696 (p < .05) and 5.8% versus 4.7% 
(p < .01). A relationship between low '*CO» and the presence of 
nausea/diarrhea was recorded (p — .05). The authors suggest 
thet patients undergoing radiotherapy to the abdomen and 
pe'vis shculd not be encouraged to use lactose-containing 
products curing the course of treatment. 


Herbert C. Berry 
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MGH Textbook of Emergency Medicine. Edited by Earle W. Wilkins, Jr., James J. Dineen, Ashby C. Moncure. 


Baltimore: Williams & Wilkins, 829 pp, 1978. $59.95 


To paraphrase Madison Avenue, emergency medicine has 
come a long way in the last decade. Emergency Medicine 
residency programs, the formation of the American College of 
Emergency Physicians, applications for specialty approval all 
reflect the burgeoning interest in the field. Also indicative of the 
interest has been the publication of several textbooks of emer- 
gency medicine. The MGH Textbook of Emergency Medicine is 
among the best. The authors and editors have done a com- 
mendable job of covering a great deal of material and have 
done it in a manner neither superficial nor excessively detailed. 

The first section deals with life support. The opening chapter 
is an excellent review of pathophysiologic principles. The next 
two sections cover medical and surgical emergencies. There 
are fine chapters on arrhythmias, pulmonary edema, endocrine 
emergencies, patients with rash and fever, neurosurgical emer- 
gencies, emergencies of the injured hand, to name but a few of 
the topics covered. 

The fourth section deals with administrative matters and the 
last section presents in a clearly illustrated fashion emergency 
techniques such as subclavian catheter placement and culdo- 
centesis. Of special merit are the good summary tables and 


figures throughout. Just one of many examples is the differen- 
tial diagnosis of electrocardiographic features of tachycardia 
with wide QRS complexis. 

An undertaking which attempts to codify all of emergency 
medicine can't help but have its faults. Some examples: the 
section on administrative matters is not appropriate in a text- 
book of this nature and | hope will be eliminated in the next 
edition. The section on how to draw blood cultures or how to 
streak agar plates is more appropriate for third year medical 
students, not practicing physicians. The section on drug abuse 
overdose is inexplicably found in the psychiatric emergency 
section rather than toxicologic emergencies. There should be 
separate sections on pediatric and obstetric/gynecologic emer- 
gencies. Despite these inevitable shortcomings, this book rep- 
resents a commendable effort in advancing the state of emer- 
gency medicine. 

Mickey Eisenberg 

Emergency Medicine Service 
University of Washington Hospital 
Seattle, Washington 98195 


Roentgenology of Fractures and Dislocations. A Seminars in Roentgenology reprint. Edited by Benjamin Felson. 


New York: Grune & Stratton, 179 pp, 1978 


This book is a reprint of the Seminars in Roentgenology of 
January and April 1978. Different authors including some quite 
eminent in their field discuss varied aspects of fractures, dislo- 
cations, and related trauma. The skull, face, spine, bony thorax, 
shoulder, elbow, hand and wrist, pelvis and hips, knee, ankle, 
and foot are covered as well as pediatric fractures. An introduc- 
tory chapter, The Radiologist, the Orthopedist, the Lawyer and 
the Fracture, discusses well the nomenclature of fractures and 
fracture healing but says much less about the Lawyer and the 
orthopedist than the title suggests. Material on epiphyseal 
fractures is somewhat redundantly covered in this chapter as 
well as that on pediatric fractures. Space limitation did restrict 
contributors, but the section on the skull, which covers frac- 
tures and intracranial injuries in 10 pages, was impacted the 
most. Other sections, such as the spine, are more successfully 
done. In this case discussion is restricted almost entirely to the 
cervical spine, the most important and most difficult area. The 
ankle is well suited to the abbreviated format and is probably 
the best chapter. The hip and pelvis is also well done. 

The text is virtually free of errors. However, on page 13 the 
word "osteoblastic" has been used in place of “osteoclastic”, 


in describing fracture remodeling. A few of the radiographs 
reproduced poorly. While | can see some difficulty in obtaining 
a technically good anterior oblique view of a dislocated hip (p. 
123), a better base view for a depressed zygomatic arch (p. 44) 
should be available. Only a single arthrogram (shoulder) is 
reproduced, but arthrography does not appear to be within the 
province of this book. Six cerebral CT scans are included in the 
skull section, but there are no CT scans of the spine. Radioiso- 
tope scans are not shown or mentioned. Discussion of fracture 
management including acceptable position, complications, and 
internal fixation would have been of great interest, but perhaps 
it would be better to refer the reader to another book entirely, 
rather than to include so much additional material. 

Considering the space limitations, this book is eminently 
successful. It is highly readable and well organized. While every 
general radiologist could benefit from reading this volume, it is 
ideally suited to the resident. This facile text should find its 
place next to the view box in every emergency room. 

David H. Carlson 
Newton-Wellesley Hospital 
Newton Lower Falls, Massachusetts 02162 


Myelography, Textbook and Atlas. By Ingar O. Skalpe and Ove Sortland. Oslo: Tanum-Norli, 104 pp, 1978. N. kr. 98 


If you found this book on a shelf, you might pass it by 
because it is small and thin and the spine says simply "Myelog- 
raphy." It is, however, well worth examining. The authors 
appear uniquely qualified to write such a concise handbook on 
Amipaque myelography, which has only recently achieved wide- 
spread use in this country. Of 91 pages of text (with several 
unimportant typographical errors and illustrations of satisfac- 
tory quality) some 28 pages tell in detail how to use Amipaque 
in lumbar, thoracic, cervical, and total myelography and in 
some special situations (e.g., spinal stenosis, pediatric meylog- 
raphy). My only objection is to the authors’ emphasis on the 
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importance of horizontal beam fluoroscopy. Another 41 pages 
are devoted to interpretation while shorter sections discuss the 
development of the agent, its absorption and excretion, adverse 
effects, and patient preparation and follow-up. The bibliography 
contains 123 references to 1976; several are by the authors. | 
would recommend this book to anyone involved in myelography 
as a convenient, up-to-date manual which will not soon be 
supplanted. 
Fred B. Ferguson, Jr. 
4115 Sears Road 
Columbus, Georgia 31907 
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Atlas of Roentgenographic Measurement, 4th ed. By Lee B. Lusted and Theodore E. Keats. Chicago: Y2ar Book 


Medical Publishers, 354 pp, 1978. $39.85 


This is the fourth edition of this familiar reference. The format 
is identical to previous editions and is arranged by organ 
Systems. Original figures and radiographic reproductions re- 
main much the same. Many of the charts and tables are again 
repeated. Some updates are incorporated along with newer 
measurements which have appeared in recent literature. The 
authors indicate the edition has more than 50 new entries with 
the largest numbers in pediatric radiology. In some areas, new 
information has been incorporated as it relates to the differ- 
ences between male and female or between different ethnic 
groups. It is indicated that the newer imaging methods such as 
echocardiography, nuclear medicine, and computed tomogra- 
phy have enabled visualization of body parts not previously 
measurable such as the pancreas and fetal maturity. These have 
been inserted where appropriate. Other areas, e.g. the adrenal 
glands and spinal cord, which might have been included since 
the advent of CT, were omitted, perhaps because th» book was 
compiled prior to evaluation of these areas in the literature. 


The authors plea for continued measurements basad on more 
than one imaging technique. They also comment that the newer 
imag ng techniques, especially echocardiography ard CT have 
actuelly cor oborated the measurements obtained by older 
modkelities such as cerebral ventricular size. 

Some minor criticisms include the need for more il ustrations 
to show the sites from which measurements for a given region 
were derived. The lack of these sometimes leads to confusion in 
trans ating the measurements from tables to actual radiographs. 
Some of the newer orthopedic devices and prostheses with 
their appropriate measurements might also be included. A few 
more comments relating to the clinical usefulness end degree 
of accuracy »f the measurements would be helpful. 

The book is a practical tool for the working rad ologist and 
deserves to De in radiology departments. 

Ronaid D. Harris 
Green Hospital of Scripps Clinic 
La Jolla, Caliternia 92037 


L'Angiographie Digestive. Chez L'Adulte et L’Enfant (in French). B» D. Doyon, A. Roche, P. Chaumont. Paris: 


Masson, 204 pp, 1978. 192F 


The translated title of this small French book is Angiography 
of the Digestive Tract in the Adult and the Child. Despite its size, 
this book is inclusive in discussing angiography of the digestive 
tract. The text is concise, lucid, and easy to follow. The book is 
clinically oriented as it deals with different disease entities— 
inflammatory as well as benign and malignant tumoral condi- 
tions. There is good correlation of the anatomic, pathologic, 
radiologic, and clinical material. 

In the preface the authors state that in its early days angiog- 
raphy went through a period of exuberant enthusiasm and 
overutilization. As experience was gained the definite indica- 
tions, limitations, and true value of this procedure became well 
recognized and its place in diagnostic radiology well estab- 
lished. The book is written from this point of view. 

There are 10 chapters. The first eight deal with the anatomy 
of the vasculature of the digestive tract, including the liver, 
gallbladder, pancreas and spleen; technique of angiography 
including instrumentation; and avoidance of complications and 
treatment if they do occur. The appearance of the vasculature 
in various pathologic conditions is fully described and well 
illustrated. Included also is a chapter on portal hypertension. In 
the chapter on anatomy the point is made tha: there are 
numerous vascular anomalies and anatomic variations. These 
should be so recognized and not mistakenly considered as 
evidence of pathologic conditions. The value of emergency 
angiography is clearly brought out and the role of therapeutic 
angiography and embolization is discussed. 


Chapter rine is an inclusive description of angiocraphy of the 
digestive trect in children. It is the longest chapter and consti- 
tutes abeut one fourth of the book. Chapter 1C, the final 
chapter, en itled Exercise, is a unique feature. Where feasible 
such a charter would be a worthwhile addition to many books, 
greetly enhancing their value. This chapter consists of a series 
of case presentations, with questions and answe's, pertinent 
radiographs, clinical history, and finally the diagncsis. This is 
simi ar to the "Case of the Day” presentations, a popular feature 
at rediclogi> meetings. 

Tne profuse illustrations are of excellent qual ty and with 
good detaik There are several companion line drewings espe- 
cially in the chapter on anatomy. The legends are E rief but ade- 
quately descriptive. 

Unlike European publications which have the “positive” or 
dark reprocuctions of radiographs, the illustrations in this book 
are n the conventional "negative" print to which t^e American 
reacer is accustomed. The legends are clear and cor cise. Those 
unfamiliar with the French language need not deprive them- 
selves oí the use of this book since the illustrat ons are self 
exp anatory and the legends are easy to follow. 

A four page bibliography is at the end and refsrences are 
grouped to correspond to each chapter. 

William H. Shehadi 
27 Byram Shore Road 
Greenwich, Connecticut 06830 


An Introduction to the Physics of Diagnostic Radiology, 2d ec. By Edward E. Christensen, Thomas S. Curry, and 
James E. Dowdey. Philadelphia: Lea & Febiger, 428 pp, 1978. $13 


Radiology has always been one of the more technologically 
oriented of the clinical specialities. Consequently, the physics 
of radiology has long been a part of the diagnost c radiology 
curriculum. With the advent of new imaging modalities, physics 
has become an even more important part of the 'adiologist's 
training. Ultrasound requires an understanding of the genera- 
tion, propagation, and detection of sound waves Computed 
tomography adds the complex mathematics of image recon- 
struction with strange new words like pixel and vcxel. Xerora- 
diography takes a radiologist into the realm of solid state 
physics. Intensifying and fluoroscopic screens, x-ray film, and 


image intensifiers now are produced with new technologies 
largely unheard of in radiology only a few years ago 

These new imaging methods can be described in varying 
degrees of exactness. This is evidenced by the spectrum of new 
textoocks row available for radiological physics. l believe the 
second ediion of An Introduction to the Physics cf Diagnostic 
Rad?ology comes the closest to meeting the needs of both the 
resident and the practicing radiologist. Extremely well written, 
with many new illustrations, this edition is a suzstantial im- 
provement over the previous one. Major updating has been 
done an chapters dealing with x-ray screens, x--ay film, the 
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radiographic image, image intensifiers, and television. Chapters 
on magnification and cinefluoroscopy have been greatly ex- 
panded and now describe all pertinent physical concepts. New 
chapters dealing with xeroradiography, computed tomography, 
ultrasound, and radiologic protection have been added. 

While this edition has incorporated much new material, the 
basic principles are still explained in a nonmathematical manner 
that avoids technical language and highly theoretical concepts. 


BOOK REVIEWS 
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Consequently some presentations are simplified to the point of 

superficiality, and some are incomplete. Nevertheless, this book 

is recommended to radiology residents and radiologists, both 
as a text and refresher. 

William E. Moore 

University of Washington Hospital 

Seattle, Washington 98195 


Introduction to Clinical Radiology: A Correlative Approach to Diagnostic Imaging. By Richard H. Daffner. St. Louis: 


Mosby, 410 pp, 1978. $14.75 


This reasonably priced text will be welcomed by the medical 
student for whom it is intended, and has much to offer the 
clinical house officer. It comprises all phases of modern diag- 
nostic radiology including CT, ultrasound, and nuclear medi- 
cine. The indications for, application and hazards of each 
method is covered appropriately. The illustrations are numerous 
and for the most part excellent. The author has used them well; 
while sparing verbal description so prone to sedate the student 
reader. Each chapter on clinical application is followed by a few 
quiz cases wherein the reader may test his new found knowl- 
edge. 

The text contains generalizations to which the experienced 
radiologist would take exception. The chapter on cardiovascu- 
lar disorders correctly emphasizes vascularity as the key to 


diagnosis, but leaves the reader with the impression that this is 
a simple, straight forward evaluation, and that the assessment 
of specific chamber enlargement is usually accurate, even in 
complex congenital cardiac disorders. This approach is perhaps 
justified for the student reader who will in time learn that many 
patients "didn't read the book”. These minor criticisms should 
not be construed as condemnation of the book as a whole. It is, 
in my opinion, a very fine, up-to-date anc practical text that is 
written with care and enthusiasm by a teacher who obviously 
enjoys what he is doing. 
J. H. Arndt 
Baylor University Medical Center 
Dallas, Texas 75246 


Radiobiology for the Radiologist, 2d ed. By Eric J. Hall. Hagerstown, Md.: Harper and Row, 460 pp, 1978. $25 


The second edition of this volume continues as a brief survey 
of parts of the field of radiation biology that are of special 
interest to radiologists. It will be a useful source for review by 
radiology residents preparing for board examinations. Each 
chapter is keyed to show which has relevance to diagnostic 
radiology and/or nuclear medicine and/or radiotherapy. 

The book contains 21 chapters and covers radiobiology from 
the physics of energy absorption through cellular and organ 
responses, including the effects of in utero exposures. Ra- 
diosensitivity as a function of LET, mitotic cycle, and chemical 
modifiers are covered in separate chapters as are the effects of 


Biological Effects of ??^RA. Benefit and Risk of Therapeutic 


Hague: Martinus Nijhoff, 236 pp, 1978. 62.5 guilders 


This book contains the proceedings of the Second Sympo- 
sium on the Biological Effects of ??^*Ra which was in Neuher- 
berg, Germany in 1976; the proceedings of the first meeting 
held in Alta, Utah in 1974 have just been published. This small 
international meeting had 33 participants from seven countries 
(two from the United States). The texts of 22 of the 23 presented 
papers are included, together with a two-page abstract of one 
paper and verbatim records of round table discussions on risk 
evaluation of and clinical results of ankylosing spondylitis 
therapy. Three papers are in German; and one is in French. 

The 2-day meeting was divided into five unnamed sessions. 
The first presented the clinical picture (Hartl, Germany), and the 
pathology and radiology (Schilling, Germany), of ankylosing 
spondylitis. There were six papers in the second session which 
was largely on ***Ra in the treatment of ankylosing spondylitis. 
An exception to this theme was Windeyer's (U.K.) paper on x- 
ray therapy of this disorder. The other papers dealt with indica- 
tions for the use of ***Ra (Koch, Germany), a new epidemiolog- 
ical follow-up study (Schales, Germany), quantitative estimates 
of the risk to bone from present therapy (Mays, U.S.), ra- 
diochemical purity (Delikan, Germany), and therapeutic results 
in a follow-up study (Schmitt, Germany). On a persona! note, it 


dose rate and repair mechanisms. The chapters on radiation 

carcinogenesis and genetic effects have been expanded and 

chapters on hyperthermia and risks versus the benefits of 

medical uses of ionizing radiation have been added. Radiolo- 

gists will find this book a well organized survey of radiation 

biology as it pertains specifically to the practice of radiology, 
particularly radiotherapy. 

Kenneth L. Jackson 

University of Washington Hospital 

Seattle, Washington 98195 


Application. Edited by W. A. Müller and H. E. Ebert. The 


is sad to record that Dr. Fritz Schales died less than 3 weeks 
before the symposium; he was a victim of ankylosing spondylitis 
(he had even been treated with ??*Ra) and had been well known 
to me since 1961. 

The.four papers in Session Ill were a mixed bag. The first 
(Bahous, Switzerland) made no mention of ?*?*Ra, dealing mainly 
with the use of °°Y in the local treatment of rheumatoid arthritis 
while Bertrand's (France) paper compared ??*Ra with other ra- 
dionuclides in the treatment of the same disorder. Wallner (Ger- 
many) presented data on the injection of ??^Ra into the knee 
joints of animals while Koch (Germany) described the use of the 
radionuclide in the treatment of Paget's disease. 

The theme of Session IV was essentially tne late effects of 
*?^Ra, in man (Spiess, Germany) but mainly in mice (Dvorak, 
Czechoslovakia; Kofranek, Czechoslovakia; Luz, Germany; 
Marquart, Germany). Erfle (Germany) demonstrated the expres- 
sion of virus particles in osteosarcomas caused by ??^Ra in 
mice. 

In the final session, three papers (Mays, U.S.; Dolphin, U.K.; 
Groer, U.S.) related to risk of induction of osteosarcoma espe- 
cially from ??*Ra, but also from ??5Ra and ?*?Pu. Martin (France) 
proposed a protocol to permit soundly based epidemiologic 
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studies of the late effects of the continued use cf ***Ra. The 
final paper (Roux, France) more properly belonged in Session 
I. 

The two aspects of the continued use of *?^Ra as & therapeutic 
agent in man (clinical usefulness and risk of late effects) were 
explored in the round table discussions. There seems to be no 
doubt that there is substantial subjective improvement (relief 
from pain); equally there is abundant unequivocal evidence of 
the carcinogenic properties of ??*^Ra (Spiess reported 54 bone 
sarcomas in a follow-up of about 900 cases) when administered 
at higher doses than is current practice (up to 100 4Ci/kg. 
compared to 280 „Ci total now). Cataract has also been ob- 
served in juveniles. Mays' calculated risk of bone sarcoma of 
about 0.396 (based on a linear dose-response relation) from 
present ??^Ra therapy was the same as Windeyer's estimate of 
the risk of leukemia from x-ray therapy. Windeyer thought that 
this would be acceptable if he had ankylosing spondylitis. 

Another important aspect of the effects of ***Ra is the sugges- 
tion that it may be a radiocarcinogenic analogue for **"Pu, 
because both are assumed to decay on bone surfaces, but 
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Dolphin dismissed this as "altogether too simpl stic to merit 
serous consideration." Certainly, dose-rate effects must be 
considered in such a comparison, since the radiaticn dcse from 
2244 is de ivered in about a month, whereas that from Pu js 
delivered chronically and at an essentially constant rate. 

There was no indication that the use of ***Ra as € therapeutic 
agent in the treatment of ankylosing spondylitis wi | be discon- 
tinued in Germany or France, and these papers sonst tute an 
interesting survey of a vexatious problem. The volume is well 
bound and the paper glossy, but the texts have bee- reproduced 
directly from typescript. Typographical errors abound ("hey are 
not the usual type of misprints), but most are obvicus. Perhaps 
the most serious refers to “a few tenths of a microcurie’’ when 
what is meant is “a few tens of microcuries" (p. 8). This book 
will be a useful reference to all those who are cor cerned with 
the late effects of internal radioactive materials in man. 

Johr Rundo 
Argonne Nationa Laboratory 
Argonne, I linois 60439 


An International Neutron Dosimetry Intercomparison. ICRU Report 27. Washington, D.C.: International Commission 


on Radiation Units and Measurements, 54 pp, 1978 


The International Neutron Dosimetry Intercomparison (INDI) 
was conducted to compare the results obtained by various 
individuals and/or groups: participants selected by the ICRU on 
the basis of their activity and competence in fast neutron 
dosimetry in performing absolute fast neutron dosimetry using 
various techniques in situations approximating those generally 
encountered in radiotherapy and radiobiology. This work was 
to provide information on the present adequacy of neutron 
dosimetry and on the advantages, diasdvantages, corrections, 
and systematic errors involved in the various methods used; its 
long-range goal was to identify the most accurate method(s) of 
performing fast neutron dosimetry. 

The measurements were carried out at the Radiological 
Research Accelerator Facility of the Medical Research Center at 
Brookhaven National Laboratory. Fourteen groups of scientists 
from six countries participated at various times during six 2- 
week measurement sessions in 1973. 

This report presents and discusses the INDI project in detail. 
It describes the procedures for carrying out the intercompari- 
son, the methods of production, monitoring and stability of the 
radiation fields, the various dosimetry systems used, the impor- 


tant factors in the evaluation of dose, and the analysis of the 
results of the intercomparison. 

Although these measurements were conducted 5 years ago, 
the presentation has significantly more than historical value. 
Preliminary reports of this effort have helped to improve the 
present state of absolute neutron dosimetry beyond that 
achieved during this intercomparison. A couple cf the conclu- 
sions and recommendations of the committee bear repeating 
here. Namely, that for the case of homogeneous tissue-equiva- 
len: ionization chambers, which were and still are. the predom- 
inant method employed, more emphasis is needed zn imoroving 
the uniformity of the procedures and techniques far measuring 
chember responses and for applying corrections ag propriate to 
the radiation field. Also, adoption of uniform W -atios, kerma 
ratios, and mass stopping power ratios is desirable 

Because of increasing activity in the use of neutrons in 
radiotherapy, the report is recommended reading for all do- 
simetry physicists in the field. 

Juri Eenmaa 
University of Washington Hospital 
Seattle, Washington 98195 


The Radiology of Joint Disease, 2d ed. By D. M. Forrester, J.C. Brown, and John W. Nesson. Philadelphie: Saunders, 


626 pp, 1978. $34.50 


The first edition of this book was published in 1973, as 
volume 2 of the Saunders series, Monographs in Clinical Ra- 
diology. Its well deserved success was based on logical organi- 
zation, attractive writing style, and excellent illustrations. The 
second edition, in my opinion, is even better. 

This book is about a third longer than the original, a result 
of augmentation of both text and illustrations. In the first four 
chapters the authors again provide explicit desc'iptions and 
illustrations of basic findings in arthritis as depicted in the 
hands and wrists. They emphasize a logical epproach to 
analysis of films, with systematic evaluation of soft tissues, 
alignment, bone mineralization, and cartilage. In chapters five 
through 10, these principles are used again to detect and under- 


stand diseese involving the foot and ankle, knee hip, elbow, 
shoulder, and axial skeleton. 

Internal structure and content of each chapte- have been 
altered to reflect new concepts and developments. New 
diseases, variant manifestations of old ones an- better ex- 
amples of specific case findings have been acded. in the 
thoracclumoar spine section for instance, the new 2dition now 
begins mor? appropriately with a clinically oriented overview of 
low back pain and only then moves into the specif cs of infec- ° 
tion, spondylitis, and degenerative disease. 

Additional features of the first 10 chapters merit comment. 
Although most of the illustrations remain in the "excellent" 
category, trey fall a little short of previous quality. m the copies 
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available to me, the images were slightly darker than in the 
first edition, enhancing some features but degrading others. A 
few were marred by printing artifacts, which would not neces- 
sarily recur in all copies. 

Although the writing is very precise and descriptive, its effect 
nevertheless is one of informality. Quotes from the (nonmedi- 
cal) literature, quips, and puns are tastefully incorporated as 
before and enhance interest and reader enthusiasm. In keeping 
with this informality the authors have continued to offer Sug- 
gested Reading at the end of each chapter rather than a specifi- 
cally cited bibliography. Overall, the decision was probably a 
wise one. Occasionally however, tighter documentation would 
have been welcome. As one minor example of this, the authors 
assert that the "vacuum disc" is probably lipid rather than gas. 
They don't support that opinion in text or references and fail to 
comment on a previous paper (AJR 128:1056-1057, 1977) in 
which the gas has been collected and analyzed. 

"Exercises," the diagnostic unknowns at the end of each 
chapter, have been dropped. While they added to the overall en- 
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joyment and effectiveness of the original bock, the authors have 
incorporated many of these cases into the logical flow of each 
chapter, and perhaps their impact is improved. 

Finally, in a uniquely welcome addition, the new coauthor Dr. 
John C. Brown, offers a rheumatologist's differential diagnosis 
of arthritis. In a succinct but very readable 45 pages, he provides 
the reader with a background of structure and function of carti- 
lage and synovium, as well as insights into the clinical and 
pathogenetic features of the arthritides. Organization into in- 
flammatory, degenerative, and metabolic etiologies with their 
significant subcategories, provides excellent perspective and 
knowledgeable starting points for interaction by radiologist and 
clinician in arthritis problems. 

| would strongly recommend this book for the libraries and 
personal shelves of clinical radiologists. Donate the original 
book to a young friend and acquire the new edition. 

Rosalind H. Troupin 
Hospital of the University of Pennsylvania 
Philadelphia, Pennsylvania 19107 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


Evaluation of Liver Function. A Multifacted Approach to Clini- 
cal Diagnosis. Edited by L. M. Demers, L. M. Shaw. Baltimore: 
Urban & Schwarzenberg, 211 pp., 1978. $19.50 

Chest Nuclear Medicine Case Studies. By M. Guter, A. N. 
Serafini. Garden City, N.Y.: Medical Examination Publishing, 
170 pp., 1979. $12 

Atlas of Nuclear Medicine, vol. 4. Bone. By P. E. Dibos, H. N. 
Wagner, Jr. Philadelphia: Saunders, 197 pp., 1978. $35 

Why be Quantitative about Radiation Risk Estimates? By E. E. 


Pochin. DC: National Council on Radiation Protection and 
Measurements, 36 pp., 1978. $6 

Atlas of Pediatric Nuclear Medicine. By P. O. Alderson, D. L. 
Gilday, H. N. Wagner, Jr. St. Louis: Mosby, 296 pp., 1978. 
$44.50 

Radiology of the Heart and Great Vessels, 3d. ed. Golden's 
Diagnostic Radiology. By R. N. Cooley, M. H. Schreiber, L. B. 
Morettin. Baltimore: Williams & Wilkins, 673 pp., 1978. $65 
Bone Dysplasias of Infancy. A Radiological Atlas. By B. J. 
Cremin, P. Beighton. Berlin: Springer-Verlag, 107 pp., 1978. 
$39 


News 





North Carolina Postgraduate Course 


The faculty of the Duke University Medical Center vill present 
a 6-day postgraduate course, July 30-August 4, at Atlantic 
Beach, North Carolina. C. E. Putman is program chairman. 
Scientific sessions will cover ultrasound, CT scanning, and 
nuclear medicine. A total of 30 hr AMA Category | credit is 
available. Registration fee is $250 ($125 for those in training 
with verification from department chairman). Direct nquiries to 
the program director, Dr. R. McLelland, Radiology — Box 3808, 
Duke University Medical Center, Durham, NC 27710. telephone 
(919) 684-4397. 


Spanish American Medical Society Meeting 


The Spanish American Medical Society, a 50-year-old organi- 
zation of Spanish speaking physicians in the New York metro- 
politan area, will sponsor the third Interamerican Medical Con- 
gress, Oct. 5-8, in New York City. The course will carry 20 hr 
continuing education credit. For information, contact: Dr. R. F. 
Rodriguez, 37-21 75th St., Jackson Heights, NY 11372. 


International Body Imaging Conference 


The fourth annual International Body Imaging Conference 
will be Oct. 13-21 in Maui, Hawaii. The conference cffers about 
30 hr AMA Category | credit and will present a correlated 
approach to the principles, indications, uses, interpretation, 
and results obtained with computed tomography, ultrasound, 
and nuclear imaging. Conference faculty will be: G. Leopold, 
University of California, San Diego; M. Johnson, University of 
Colorado; L. Rosenthall, Montreal General Hospita ; J. Haaga, 
Cleveland Clinic; P. Sheedy, Mayo Clinic; W. F. Sample, UCLA 
Medical Center; and S. Fierstien, University of California, Irvine. 
Registration is limited. Course fee is $295 ($225 fcr residents 
and technologists). Address inquiries to: Conference Secretary, 
Fourth Annual International Body Imaging Conference, West 
Park Hospital, Department of Radiology, 22141 Roscoe Blvd., 
Canaga Park, CA 91304. 


Symposium on Intervention Radiology 


The first International Symposium on Interventior Radiology 
will be May 29-June 2 in Algarve, Portugal. The European 
Society of Radiology is sponsor. Details may be ob'ained from 
the Secretariat: 123, 1 ?-Esq., Av. Elias Garcia, Lisbon, Portugal. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 

XIII Interamerican Congress of Radiology, .uly-August 
1979, Quito, Ecuador (October). 

Noninvasive Imaging in Medicine, symposium June 6-9, 
Lund, Sweden (October). 

Conference on Medical and Biological Engineering and 
Medical Physics, Aug. 19-24, Jerusalem (October). 

L. H. Gray Conference, Sept. 10-14, Cambridge, England 
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(October). 

Asian Oceanian Congress of Radiology, Oct. 28-Nov. 3, 
Singapcre (October). 

Abdominel Real Time Sonography Courses, .une 11-15, 
July 16-20, Aug. 6-10, Dec. 9-13, 1979, Winston-Salem, N.C. 
(November). 

Fleischner Society Ninth Symposium (and courss), June 11- 
13, Stockhom, (November). 

American Board of Radiology, oral and written examination 
dates and Iccations for 1979 and 1980 (December). 

AFIP Diagnostic Radiology Seminars, series, August 27-31, 
November 12-16, Washington, D.C. (December). 

Canadian Radiologists Annual Meeting, June 24-28, Van- 
couver (December). 

Multidisciplinary Aspects of Brain Tumor Therapy, June 8- 
10, Lake Ga da, Italy (December). 

Symposium: Computerized Tomography of the Brain, Sept. 
20-22, Bord 2aux, France (January). 

Diagnostic Ultrasound Training Programs, continuing 
weekly series, New York City (January). 

Diagnostic Ultrasound Workshop, weekly postgraduate ses- 
sions thrauch December 14, Houston (January). 

Eighth Congress, European Society of Neuroradiology, Sept. 
7 and 8, Stresbourg, France (January). 

University of Pennsylvania Diagnostic Radiology Seminar, 
June 4-8, Philadelphia (February). 

AAPM Summer School, July 22-28, Chapel Hill, N.C. (Febru- 
ary). 

Austrian Nuclear Medicine Meeting, Sept. 11-14 Innsbruck 
(February). 

Irish-American Radiology Symposium, Sept. 15-21, Killar- 
ney, Ireland (March). 

Diagnostic Ultrasound Courses, series of 2-we=k courses, 
Winnipeg. Canada (March). 

Gastrointestinal Refresher Course, Oct. 11-14, Williams- 
burg, Virginsa (March). 

Diagnostic Ultrasound Course, Sept. 7-9, Ann Arbor, Michi- 
gan (April). 

Preceptor Training Programs in Diagnostic Ultrasound, 1- 
month prog ams, San Diego (April). 

Radiology of Signs and Symptoms, course. May 30-June 2, 
Cambridge, Massachusetts (April). 

National Conference on Breast Cancer, Sept. 6-5, New York 
City (April). 

Medical Imaging Meeting, July 28-Aug. 4, Mauna Xea Beach, 
Hawaii (Apri). 

IV European Congress of Radiology, Sept. 4-€. Hamburg, 
West Germany (April). 

Arthrography Course, June 7-9, New York City (Aoril). 

Uro-Radielogy Seminar, Aug. 19-22, Lake Chapala, Mexico 
(April). 

Ultrascurd Annual Meeting, Aug. 27-31, Montreal (April). 

Diagncstic Radiology Refresher Course, June 1-8, Cincin- 
nati (April). 

Asian Congress on Radiation Protection, Nov. 5-9, Manila 
(April). 
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American Roentgen Ray Society 


President: Harry Z. Mellins 

President Elect: Paul A. Riemenschneider 
1st Vice-president: Joseph D. Calhoun 

2nd Vice-president: Charles E. Bickham, Jr. 
Secretary: James F. Martin 

Treasurer: Harley C. Carlson 


COMMITTEES 1977-1978 


Executive Council: H. Z. Mellins, P. A. Riemenschneider, J. D. 
Calhoun, C. E. Bickham, Jr., J. F. Martin, H. C. Carlson, M. M. 
Figley, R. G. Evens, B. G. Brogdon, R. A. Gagliardi, E. Gedgau- 
das, G. A. Kling, T. F. Leigh, S. F. Ochsner, J. F. Wiot, R. E. 
Buenger, E. C. Klatte, J. P. Tampas, J. L. Gwinn, chairman 


Finance and Budget: A. E. James, E. C. Klatte, R. McLeeland, 
J. P. Tampas, R. G. Evens, chairman 


Publications: M. P. Capp, K. Ellis, F. F. Ruzicka, Jr., E. R. 
Heitzman, R. A. Gagliardi, chairman 


Editorial Policy: M. M. Figley, E. F. Lang, R. H. Troupin, E. R. 
Heitzman, K. Ellis, F. F. Ruzicka, Jr., M. P. Capp, R. A. 
Gagliardi, chairman 


Advisory Committee on Education and Research: J. E. Youker, 
G. Wilson, G. W. Hartman, L. F. Rogers, E. Gedgaudas, chair- 
man 


Scientific Exhibits: T. C. Beneventano, G. Dodd, B. G. Brogdon, 
chairman 


Constitution and Bylaws: J. H. Walker, W. M. Whitehouse, J. P. 
Tampas, chairman 


American Board of Radiology Representatives: J. F. Roach, R. 
W. McConnell, S. W. Nelson 


Program Committee: H. Z. Mellins, J. F. Martin, J. L. Gwinn, M. 
M. Figley, R. A. Gagliardi, B. G. Brogdon, E. Gedgaudas, G. A. 
Kling, P. Riemenschneider, chairman 


Instruction Courses: E. Gedgaudas, director; G. W. Hartman, 
associate director 


American College of Radiology Board of Chancellors Repre- 
sentative: W. B. Seaman 


Annual Meeting: March 25-30, 1979, Sheraton Centre, Toronto, 
Canada 


Scientific Program: P. A. Riemenschneider, president elect, 
Cottage Hospital, Santa Barbara, California 93105 


Manager Annual Meeting: George A. Kling, Harper Hospital, 
Detroit, Michigan 48201 


Membership: John L. Gwinn, 4650 Sunset Blvd., Los Angeles, 
California 90027 


Business Office: Keith W. Gundlach, comptroller, American 
College of Radiology, 20 North Wacker Drive, Chicago, Illinois 
60606 


American Radium Society 


President: Frederick W. George, III 
President Elect: Alfred S. Ketcham 
1st Vice-president: Julian P. Smith 
2d Vice-president: Edwin M. Jacobs 
Secretary: Norah duV. Tapley 
Treasurer: Simon Kramer 


COMMITTEES 1978-1979 


Executive: A. S. Ketcham, J. P. Smith, E. M. Jacobs, N. duV. 
Tapley, S. Kramer, L. W. Brady, R. H. Jesse, F. W. George, F. 
Rutledge, chairman 


Public Relations: V. Marcial, J. Vaeth, C. Honaker, ex-officio, 
and F. George, chairman 


Publication: K. L. Krabbenhoft, D. Hussey, A. Raventos, |. Fix, 
L. W. Brady, chairman 


Scientific Program: R. Parker, J. Durant, A. S. Ketcham, M. S. 
Mitchell, G. Murphy, F. Rutledge, M. Griem, W. E. Powers, M. 
Apuzzo, F. George, chairman 


Local Arrangements: L. Davis, J. Vaeth, J. Nolan, R. McKenna, 
J. Slater, J. Stein, J. Scallon, S. Kramer, J. Helsper, chairman 


Constitution and Bylaws: A. S. Glicksman, P. J. DiSaia, K. L. 
Krabbenhoft, chairman 


Audiovisual: C. R. Bogardus, J. Helsper, R. Schweitzer, R. H. 
Jesse, C. Perez, J. Glassburn, A. M. Nisar Syed, R. Young, B. 
Herrington, F. George, chairman 


American Board of Radiology Representatives: J. J. Stein, R. 
E. King, N. duV. Tapley 


American College of Radiology Board of Chancellors Repre- 
sentative: L. W. Brady 


American College of Radiology Council Representative: J. del 
Regato 


Editorial Board of AFCOS Newsletter Representative: J. Vaeth 


National Council on Radiation Protection and Measurements 
Liaison Representative: L. W. Davis 


Annual Meeting: March 4-8, Los Angeles. California 


Scientific Program: F. W. George, Ill, University of Southern 
California School of Medicine, Los Angeles, California 90033 


Local Arrangements: James Helsper, Pasadena, California 


Membership: Norah duV. Tapley, secretary, M. D. Anderson 
Hospital, 6723 Bertner Avenue, Houston, Texas 77030 


Business Office: N. V. Jordan, c/o R. H. Jesse, M. D. Anderson 
Hospital and Tumor Institute, 6723 Bertner Avenue, Houston, 
Texas 77030 


Mailing note. — Mailing surcharges: U.S. and possessions, none; European countries, $25; Japan, $45; other, $10. European 
rates apply to Algeria, Austria, Belgium, Czechoslovakia, Denmark, Finland, France, Germany, Great Britain, Greece, Hungary, 
India, Iran, Ireland, Israel, Italy, Kenya, Luxembourg, Netherlands, Nigeria, Norway, Portugal, Romania, South Africa, Spain, 
Sweden, Switzerland, Turkey, Uganda, Yugoslavia. All subscriptions to Japan and European countries are delivered by air freight; 


there is no option for surface mail. 





Graduate School of Medicine 


announces 


REFRESHER COURSE 
IN 
DIAGNOSTIC RADIOLOGICAL 
PHYSICS 


June 4-9, 1979 


Write or call for information and registration. 


Registrar 
707 South Wood Street 
Chicago, Illinois 60612 
(312) 733-2800 


RADIOLOGIST 


Board Certified or Eligible 


Immediate fulltime vacancy in 107 bed 
JCAH accredited community general 
hospital in an historic setting. Interested 
parties please send curriculum vitae in 
confidence to: Dr. Edward J. Baranski, 
Chairman of the Medical Staff, c/o An- 
nie M. Warner Hospital, South Washing- 
ton Street, Gettysburg, Pennsylvania 
17325. Telephone 717-334-2121. Exten- 
tion 129. 
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Your Business 


can be one,too. 


Red Cross needs individual volun- 
teers, and donors of blood and 
money, by the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help- 
ing, by organizing blood drives, and 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the local combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered major aid at over 





30,000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And thats just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com- 
pany can become a volunteer. 


Red Cross. The Good Neighbor. 
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The Siemens Difference: Instantaneous 
Image reconstruction 


Immediate clinical 
evaluation 


Delayed processing time is a 
thing of the past with Siemens 
computer tomographs, 
SIRETOM and SOMATOM. 
A specially designed high- 
speed computer reconstructs 
scanned images instanta - 
neously. This permits imme- 
diate decisions as to diagnosis 
and course of treatment 
while providing for faster and 
smoother patient processing. 


Reduced scan time 
scanning for both SIRETOM 
(head scanner) and SOMATOM 
(whole body scanner) is gov- 
erned by the SCINTILLARC 
fan-beam solid-state detector 
array system. The result of 

this advanced engineering 

is evidenced by a dramatic 
reduction in setup and 

scan time along with un- 
surpassed quality tomograms 
achieved under clinical 
conditions. 





Concepts... 
engineered to radiologic excellence 


SIEMENS 


The Siemens Difference: Advanced X-ray 
target and electron scattering foil systems 


The MEVATRON-20 


siemens newest accelerator, 
the MEVATRON-20, utilizes a 
multiple element X-ray target 
and a unique double-foil 
electron scattering system to 
produce outstanding beam 
quality. Additionally, it features 
an integral verification capa- 
bility for error-free machine 
setup. And with the highly flex- 
ible “Z” patient table, itforms a 
truly integrated installation 
ideally suited for modern radia- 
tion therapy technique. 


The MEVATRON series 


Siemens product selection 
also includes the MEVATRON-6 
and MEVATRON-12 which, 

*together with MEVATRON-20, 
cover the full spectrum of 
energy and modality 
requirements. 





The Siemens Difference: Specific systems 
for specific needs 


Versatile applications 
Siemens responds to the varying 
needs of the radiologist with a full 
line of remote-controlled exami- 
nation units - SIRGEGRAPH A. 
SIREGRAPH B, and SIREGRAPH II. 
Virtually every radiographic or 
fluoroscopic examination may 
be performed on a system from 
our wide selection of universal 
procedure or dedicated-purpose 
remote-controlled diagnostic 
products. 


Individualized systems 
Our systems were developed to 
meet the growing preference for 
remote examination tables and to 
meet the need for individual. 
custom-designed units that 
would satisfy different levels of 
requirements for versatility and 
application 





Concepts, " 
engineered to radiologic excellence 


SIEMENS 


The Siemens Difference: Organ-related 
push-button programming 


Simplicity of 
operation 


Siemens has engineered 
operator time efficiency Into 
diagnostic X-ray genera- 
tors. Both OPTIMATIC 
and ORGANOMATIC 
generator series 
feature organ- 

related techniques 
which eliminate errors 
caused by miscalculation of 
exposure times and settings. 
One push button selects the 
examination units, kV, mAs, 
focal spot, and screen-type. 
The result is more efficient 
operational control and 
improved patient processing. 
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The Siemens Difference: Immediate automatic 
processing and printing of final reports 


A new way of 
reporting 

SIREP replaces the dictating 
machine and all other conven- 
tional methods of X-ray reporting 
with a computerized input 
terminal and a comprehen- 
sive radiological lexicon, 
HADLEX. Each RADLEX 
frame contains a vocab- 
ulary of diagnostic, 
anatomical, and radio- 
logic terms from which ———BÁm ES | " 
the radiologist selects ce E SE EE karo 
his findings. These are Sse | apod H FI be 
compiled in a logical 
manner by the radiol- 
ogist to form a concise 
and accurate report 
emphasizing positive find- 
INS, deg rees of certainty, + a ae IPSE CUTE ow ce ies hi St Rt NERA PS Sa aa ee n "Deu 
statements of change, and — m | 0M wi 5 Ee Eu s e 
advice for further study. Once 1 cc aa eS COO P. are eek ems cate, MN NR a 
the text has been completed | = Ee cee coeur or RT EE RE HE T 
and approved, the radiologist | Ais. ae ge Ne ae esa cu 
simply pushes a button to ee 5 | N eer M UC E NI 
receive a perfectly typed copy 
of his final report. 
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Concepts... 
engineered to radiologic excellence . 


SIEMENS 


The Siemens Difference: Total electronic 
transfer of all available information 


i 


$ 


Improved image 
quality 

Siemens has gone beyond 
doubling the line frequency to 
enhance the image of the VIDEO 
MED H. Electrical bandwidth of 
the video amplifier has been 
extended, resolution of optical 
and electron-optical components 
has been more uniformly distrib- 
uted, and the signal-to-noise ratio 
has been increased. The overall 
result is improved system M T.F. 


Diagnose directly 
from the television 
display 

The VIDEO MED H repre- 
sents one of the truly great 
eachievements in the use of 
X-ray television systems. 
Details of the fluoroscopic ————- 
image maintain their sharp- | i| E 







ness level in the television 
display. 


The Siemens Difference: Complete 
single-source O.R. systems 


Total system planning 


There is no room for error when 
Itcomes to planning something 
as complex and sophisticated as 
an operating room installation. 
Only Siemens offers an experi- 
enced approach that includes 
the designing, planning, installa- 
tion, in-service training, financing, 
and servicing of a total system 

to meet your individual 
requirements. 


Compatibility is 
engineered into 

the system 

Because Siemens is a single- 
source supplier, system com- 
patibility of all equipment is 
assured. Tables, lights, X-ray 
equipment, electrosurgical units, 
patient monitors, defibrillators — 
all are required to meet the 

high standard of Siemens per- 
formance prior to system installa- 
tion. Whenever you are planning 
an operating room, depend on 
Siemens. 
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SIEMENS 


The Siemens Difference: Total maneuverability 
in aseptic procedures 


No inhibition of 
mobility 

Siemens has designed the 
SIREMOBIL 2U with the special 
requirements of the operating 
environment in mind. The C-arm 
is uniquely assembled to the hori- 
zontal support with a recessed 
slide track mechanism. Because 
there are no external gears, 
maneuverability remains unob- 
structed during surgical 
procedures. 


Other system benefits 
Theunique operating capability 
of the SIREMOBIL 2U is excep- 
tionally enhanced with the 
IMAGE STORE disc recorder 
which allows alternating com- 
‘parison of previously stored and 
live fluoroscopy images. 
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At Toshiba, the concept has always been total 
imaging. It is the reason the world looks to us 
for all four types of imaging systems in use 
today. 


From modular radiology and fluoroscopy 
systems, to the world's first super high resolu- 
tion large field gamma camera, six decades as 
medicine's international imaging leader goes 
into every system we make. 


Two things make Toshiba Medical Systems the 
image to look for, resolution and human 
engineering. 

As an example, both have contributed equally 

to making Toshiba's Ultrasound Sonolayergraph 
series the finest available to modern clinical 
medicine. 


Backing Toshiba Medical System's 60 years of 
medical imaging experience, is Toshiba 
Corporation's position as a leader in electronics 
and computer integrated systems of all types. 


This kind of technical capability enabled 
Toshiba to incorporate the latest advances from , 
a wide range of fields, to produce a new level 
of computer tomography with Toshiba's whole 
body CT scanner. 


As medicine goes forward, you can be assured 
Toshiba Medical Systems will be there to give 
you the most useful diagnostic image you can 
get. That's because our commitment to giving 
you the finest imaging is as deep as your com- 
mitment to the good health of your patients. 


Look to us, we are your total imaging company. 
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mu TOSHIBA 


Toshiba Corporation, Tokyo, Japan 





High-resolution, 





Computerized Tomography of the Brain, 
unquestionably the preferred modality in neurologic 
diagnosis, is row available at an economically feasible 
price. 


The DeltaScan 100 Series scanners, starting at $96,5C0, 
combine uncompromised resolution with a uniquely 
compact, new design, resulting in affordable, clinica ly 
proven CT scanners which are ideally suited for smal er 
institutionsewith moderate patient throughput needs. 


For additional information concerning cost and 


performance of the DeltaScan 100 Series scanners, 
contact Ohio-Nuclear, Inc. 


=) Ohio-Nuclear, Inc. 


A subsidiary of Technicare Corporation 





2910) Aurora Road, Solon, Ohio 44139 2 
Phone: (216) 248-1800 


TWX No. 810-427-2696 
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Ultra-high resolution X-2 detector ScoutView localization 1.5 mm axial slice capability 
Optional on CT/T 7800, standard on CT/T 8800. Included in Optional Diagnostic Capability package. Included in Optional Diagnostic Capability Pac - 
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Dynamic scanning Sagittal and coronal transformations 
Optional. No added cost. 





These advanced capabilities 
can be added to any CT/T 
system, even the first one | 
installed in 1976. 





Radiptherapy Treatment Planning 
No added cost. 





You'd ^ «e«t it frome 


How would you like a CT system that resists 
obsolescence? One that lets you choose the capabilities 
that match your department...now and in the future? 


That's the objective of General Electric's CT/T Continuum. 


We ve designed our scanner so that new functions can 
be added at minimum cost to any new or existing 
CT/T system. For example: 


Ultra-high resolution X-2 detector (optiona). 
Unprecedented image quality. Resolving power of 

1.0 mm (AAPM pin phantom) and 4.0 mm resolution 

at 0.4% contrast (GE Mod I gray/white phan:om) in one 
reconstruction. Standard on CT/T 8800 systems. 


Optional Diagnostic Capability (ODC) with 
ScoutView localization. Improves throughput. 
ScoutView images are digitized radiographs in AP, 

PA, lateral or oblique planes. They allow the physician 

to develop a scan prescription for first and last slice 
locations and gantry angulation. Subsequent axial scans 
can visualize extremely small anatomy, with 1.5 mm con- 
tiguous slice capability to minimize partial volume effect. 


Dynamic scanning (optional). Up to 12 rapic sequence 
scans can be made in 72 seconds, providing ip to 24 





images. These allow visualization of a contrast bolus 
passing through a designated anatomical slice (CT 
transit study). 


Sagittal and coronal transformations (no added cost). 
Use axial scan data to reconstruct either sagittal or 
corona images, which are ready for display in less than 
15 seconds per axial slice. Selectable thic«ness from 1 
to 320 3ixels. Allows three-dimensional image analysis. 


Radiotherapy Treatment Planning (no 2dded cost). 
Lets th2 operator establish external outlir es, target 
outline and internal inhomogeneity outlines; assign 
densities; plan beam positions; calculate depth dose; 
and display isodose contours, dose, beam or patient 
data. A complete plan in a few minutes. 


And General Electric is now developing even more 
CT/T capabilities for you in the future. So when you're 
choosing a CT system, total up GE's advantages: best 
images, best value, best service and protection against 
obsolescence. It all adds up. 


Generel Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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Fourth Annual 


A dnternationa 
Body 


à Imaging 


Conference 
Royal Lahaina Hotel - Maui, Hawaii 


OCTOBER 13-21, 1979 e CATEGORY | AMA-CMA CREDITS 
The Fourth Annual! International Body Imaging Conference 
will be held at the Royal Lahaina Hotel, Maui, Hawaii, October 13 through 21, 1979. 
Formal sessions Oct. 14-18 
The Conference offers approximately 30 Category | AMA-CMA credits and will present 
to the participant a correlated approach to the principles, indications. 
uses, interpretation, and results obtained with computed tomography, 
ultrasonography, and nuclear imaging. Course participation by practicing 
imaging physicians, residents, technologists, and corporate personnel is encouraged. 


COURSE FACULTY: 
George Leopold, UC San Diego, California 


Michael Johnson, M.D., University of Colorado Medical Center, Denver, Colorado 
Leonard Rosenthall, M.D., Montreal General Hospital, Montreal, Quebec 
John Haaga, M.D., Cleveland Clinic, Cleveland, Ohio 
Pat Sheedy, M.D., Mayo Clinic, Rochester, Minnesota 
W.F. Sample, M.D., UCLA Medical Center, Los Angeles, California 
Stephen Fierstien, M.D., University of California at Irvine, Irvine, California 


Enrollment limited. Registration fee $295. Residents and Technologists $225 (with letter) 


W. FREDERICK SAMPLE, M.D. RONALD J. FRIEDMAN, M.D. MICHAEL R. TERK, M.D. 
Faculty Coordinator Conference Coordinator Conference Co-Coordinator 
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For enrollment or further information write: Conference Secretary 
Fourth Annual International Body Imaging Conference 
Department of Radiology, West Park Hospital 
22141 Roscoe Boulevard, Canoga Park, California 91304 
213 340-0580 ext. 248 
NAME 


ADDRESS 
deb a. | ar 4 | 













PHONE (Home) — (Business) 
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Angioskop 


The most comprehensive angiographic 
system available 


The versatility and sophistication of Siemens ANGIOSKOP 
is virtually unparalleled in modern ang ography, It is a direct 
result of the freedom of beam direction, free access to the 
patient from all sides, free choice of magnification 
technique, and the freedom of recording methods which 
have all been uniquely engineered intc this system. 


Unlike other angiography units, ANGIOSKOP has an 
imaging system mounted on an offset C-arm. This 
exclusive design allows the patient to remain 
isocentrically positioned while the ANGIOSKOP rotates 
unrestricted around him fora collision-free performance 
in all projections from any point of a sphere. 





i ; P h card- trolled PUCK UD cutfil h 
The offset C-arm construction ler ds itself extremely acre Nash Phe ah ee cutfilm changer 


well to biplane operation. The overtable X-ray tube and 
free-standing PUCK film changer will fcrm the lateral plane 
and can also be used separately in AP projections with 

the KOORDINAT ANGIO. 


Conversion from fluoroscopy to radiographyis 
accomplished with remarkable rapidity. This is made 
possible by the revolver mechanism of fhe receptor unit 
with the specially designed PUCK UD film changer and 
image intensifier. The changeoveris so smooth that the 
centered position of the patient is not disturbed. The 
PUCK UD is particularly useful in cerebral angiography. 
By simply positioning the PUCK UD upside down, just 
above the patients head, radiation to the eyes can be „f 
dramatically reduced. And the close prcximity a; 
of the PUCK UD film changer to the object 
increases geometric sharpness. 
ANGIOSKOP features 
acomplete choice ft) 
of direct and : 
indirect recording 


€ Sees, MN 
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Koordinat Angio 


Extends the capabilities of angiography 


Up, down, sideways, forward, backward, head up, head 
down. The KOORDINAT ANGIO is capable of assuming SO 
complete a range of positions, when used with ANGIOSKOP. 
an overtable X-ray tube, and undertable PUCK film changer, 
thatthe patient can remain comfortably stationary while being 
examined from head to toe. And ease of positioning Is just 
one feature which makes KOORDINAT ANGIO basic to any 
well-planned angiography system. 





aoe Ji era head up or head 

d iti | i : : 

cali ere ew S ii KOORDINAT ANGIO has been engineered with the 
safety of the patient and the needs of the radiologist and other 

medical specialists in mind. The shielded undertable X-ray 

tube minimizes the hazards of scattered radiation. 


Switchover from fluoroscopy to radiography is fast and 
easy. The patientis positioned above an undertable X-ray tube 
which activates an overtable image intensifier. Once the 
region of interest is isolated, the PUCK film changeris 
automatically shifted into the proper position for radiography: 
simultaneously, an overtable X-ray tube aligns with the PUCK. 
This makes the KOORDINAT ANGIO the ideal unit for all 
angiographic studies including abdominal and peripheral 
angiography. 


KOORDINAT ANGIO, like the ANGIOSKOP offers free 
choice of recording technique — 35 mm. cine and/or 100mm. 





Mot d vertical adjust t of t Á 
r E e ONEAN à spotfim camera, and/or 24 x 30 cm. or 35 x 35 cm. cutfilm 


changer. 
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Built-in motor drive for stepwise tabletop excursion, 
essential for peripheral angiography 


Concepts... | | | 
engineered to radiologic excellence. 


Telescopic tabletop can be displaced 2340 mm 
for head-to-toe examinations 
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SIEMENS 


The Siemens difference... 





CCO attachment 


Not only is this system used for 
multipurpose angiography, but it 
can angulate to demonstrate the 
left coronary arteries as well. The 
CCO ATTACHMENT easily 
achieves cranio-caudal oblique 
projections of the heart. Just a 
simple coupling of the image 
intensifier to the X-ray tube 
permits angulation of the central 
beam along the longitudinal 
blane. And to ensure that the 
patient's heart remains within the 
image intensifier's field during 
angulation, the tabletop can also 
be attached to the coupling rod. 


fae 


Sireskop 3N 


Although designed primarily for 
biplane myelography, this special 
90/90 RF table is invaluable for 
cerebral angiography. The simple 
addition of a cutfilm changer 
makes this extra application 
possible. 

Another special feature of 
the SIRESKOP 3N is the 
EXPLORATOR 35 spotfilm 
device. The latera! X-ray tubes 
and image intensifier TV units can 
be coupled to this spotfilm 
device for perpendicular biplane 
alignment. This unique coupling 
connects both beam projections 
with the movements of the 
spotfilm device so that the object 
remains continuously centered 
for easy scanning of the spinal 
column. 


Concepts... | 
engineered to radiologic excellence. 


For further information, contact your Siemens Representative 
or Siemens Corporation, Medical Systems Division, 186 Wood Avenue South, Iselin. New Jersey (201) 494-1000. 


In Canada: Siemens Electric Limited, Medical Systems, P.O. Box 7300, Pointe Claire, Quebec H9R 4R6. 


Cardoskop U 


Complete and easy to operate, 
the CARDOSKOP Uisa 
dedicated cardiac angiography 
unit. This unit has a sturdily 
constructed U-arm that moves 
about the patient isocentrically. 
The stability of the U-arm assures 
vibration-free and optimum 
quality cine and spotfilm camera 
images. 

The CARDOSKOP U table 
comes equipped with a four-way 
floating tabletop which can be 
adjusted vertically for proper 
isocentric positioning. The table 
and U-arm share a common 
isocenter. And by swiveling the 
table about its isocentric pivot 
point and rotating the U-arm, any 
projection can be achieved 
around a sphere. 

Should a cardiac emergency 
arise during examination, the 
table can be quickly swiveled out 
of range of the U-arm providing 
free access to the patient from 
any point. 





Angioskop 


This multidirectional, remote- 
controlled angiographic system 
permits perpendicular beam 
projections from any point ona 
sphere. Virtually any projection 
can be obtained without moving 
the patient. 

Other special features of 
ANGIOSKOP include easy 
access to the patient, free choice 
of recording method, free choice 
of magnification technique, rapid 
changeover from fluoroscopy to 
radiography with exact 
alignment, and biplane capability. 

The newly designed 
PUCK UD film changer operates 
in the upside-down position to 
protect the patient's eyes from 
radiation during cerebral 
angiography. KOORDINAT 
ANGIO, an independent 
telescopic examination table 
complements the system. 
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advantages 
of 


Machlett's 





IRIS” 
system 











with a choice of 105mm roll film’ 
or 100mm cut film. | 


ith its brilliant television fluoroscopy and 
its high-resolution, low-distortion spotfilm- 
ing, the Machlett *Intensified Radiographic 
Imaging System — IRIS 100 — has won 
wide clinical acceptance for dependability 
and value. 


Now There Are Two 


Now, in addition to IRIS 100, there is IRIS 
105, for those who prefer 105mm roll film 
with exposure rates to 6-per-second, rather 
than 100mm cut film. 


Both Dffer These Advantages: 


The television resolution you need. You 
choose -he standard 525 lines er high reso- 
lution 875 or 1023-line systems. 


The Dvnascope Cesium lodidie image 
tube for brilliant, sharp images. Avail- 
able with 17 cm (24% greater area than 6 
inch) or 22 cm (9 inch) input with single or 
dual fieds. 


Machlett's exclusive sliding mirror op- 
tical distributor. Permits smooth switch- |. 
ing from fluoro to film :n 0.4 seconds. 
Straight-through light path to fiim, no mir- 
ror to cause distortion. 


For new R/F rooms or modernization. 
Easy retrofit to most existing equipment. 
No need to change an entire reom to get 
the benefits of IRIS. : 


For full details, contact your x-ray equip- 
ment dealer, or: 


Marketing Department 


The Machlett Laboratories, Incorporated 
1063 Hope Street 


Stamford, Connecticut 06907 
(203) 348-751 1 e 
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ROUTINE BARIUM 


NOT JUST WHAT YOU WANT... 
BUT EXACTLY WHAT YOU WANT: 


If you are not using an E-Z-EM Barium Enema System you are not 
using the best. 

We know that as a prcfessional, your requirements are 
very specific. And thats why we make available barrum enema 
systems in virtually any configuration you specify. Our extensive 
range of barium sulfate formulations, bags, tips, and tubing lets 
you select exactly what you need. We then combine them into the 
customized system that's best for you. If you would like further 
details or assistance in creating your own particular "package; 
call an E-Z-EM distributor or contact us directly. 








BARIUM 


While most suppliers offer you a choice of only one barium sulfate formulation... we give 

you four distinct formulations... to fit your budgetary needs and give you greater working 
flexibility: Sol-o-Pake;" Polibar™ Powder, E-Z-Paque* and new ACB™ Whichever you 
select, you can be sure of the highest quality radiographs... because they're all from E-Z-EM 


All E-Z-EM Barium systems offer density versatility from the lightest (12% w/w) for see 
through effect to 60% w/w for single stage air contrast. 








ENEMA SYSTEMS. 
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' BAGS 


Theres one to meet every preference ...all made of durable, ncn-crack, heavyweight 
vinyl. Our selection includes snap cap models...1 and 2—piece rigid spout...retrograde 
fill...double tie wrap...and others, each crefted to our highest stendards, and every 


enema bag is completely inspected to assure compliance with our rigorous quality 
control standards. 


TIPS 


Perhaps the largest selection anywhere. 
Choose from flexible tips... Miller air tips 
for double contrast, with and without cuffs... 
colostomy air contrast tips... pediatric tips 
and over 30 other specialized designs 

that make your work easier. 





TUBING 


We use only the finest grade offlexible 
vinyl...to be a perfect component of 
any E-Z-EM barium enema system you 
create. Available in either standard 
716" lumen, 36" XL, and 1⁄2” Super XL 





nm 


Call today...we have the knowledge and the products! 





"Z-EM / Portland Avenue, Westbury, New York 115€0 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V. Infirmeriestraat 6-8, Fotterdam 16, Netherlands 
— E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo. Mexico 16 D F C)1/79 





1] Second Scan 


The advantages of speed in body scanning are 
evident in the absence of artifacts due to 
physiological motion. Note the well-defined loops 
of bowel in the above scan. Other structures seen 
are the kidneys and the renal arteries 
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3.3 Second Scan 


The above image demonstrates polycystic disease 
of tne liver. Note the clear delineation of tne 
pancreas, superior mesenteric artery and renal 
arteries. In addition, the left colic or splenic flexure 
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To achieve high-quality body 
( Scans, faster is better. Synerview 
Is the fastest scanning CT system 
presently available. It can 
routinely perform high-quality 
scans, as fast as 1] second. 

Because of the natural involun- 
tary motions that occur within the 
human body, fast-scanning capa- 
bilities are necessary for clear 
Images in body scans. The faster 
your CT scanning capabilities, the 
more you can minimize motion 
artifacts caused by peristaltic, 
muscular, respiratory, and cardio- 
vascular actions. 

And for CT diagnosis to be effec- 
tive for uncooperative, uncon- 
SCIOUS, pediatric or geriatric patients, 
you need l-second scanning. 

Ready to advance the state- 
of-the-art for CT. An investment 
in Synerview is the best way to 
obtain a high-quality CT scanner 
and minimize the obsolescence 
factor. Other manufacturers have 
reached the limit of their CT capa- 
bilities with the technology em- 

. ployed in their present systems. 

But Synerview, based on the proven 
Stationary Detector principle, has 
the potential to advance state-of- 
the-art for CT. Synerview is ready 
to expand its capabilities when 

new technology becomes available. 

Synerview performance fea- 
tures. Synerview has features that 
help make CT operation fast and 
convenient. Our unique patient 
transport is one example. It lets 
you prepare a patient for scanning 
almost anywhere in the hospital. 
And to maximize your patient 
throughput, Synerview combines 
fast patient-data entry and scan- 
ning selection protocol with proc- 
essing as fast as 25 seconds. 

superb software capabilities 
bring added dimensions to your 
C T operations. Synerview can dis- 


faster is better. X 
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SYMERVIEN i 


Sharp delineation of the bone/brain interface is demonstrated in 
th? above image. Note the white and gray marter separation. 


D: BC4911 
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In this contrast-enhanced image taken through the body of the 


a ee eee SEP xd. PICKER CORP 70 


SYNERVIEW 





la&ral ventricles we see enhanced choroid plexus, torcula, and 
vein of galen. Note the white and gray matter cifferentiation as 
Wl as cortical sulci. 


play sagittal and coronal recon- 
structions in less than 5 seconds. 
Our bcne correction softwere 
provides better visualization o* the 
bone/brain interface. In add tion, 
Synerview's optional therapy treat- 
ment clanning feature can 5e 
supplied either for economical 
shared use, or for more versatile 
Independent use. 

And a field size of 48 cm means 
Synerview can perform body scans 
with even your larger patier ts. 


Head to head, 
theres no one better. 
We have the latest 
technology and the 
images to prove it. 

A large portion of any CT case- 
load involves head scans. It’s of 


particular significance to know 
that Synerview brings you high- 
quality head scans ir addition to 
high-quality body scans. Its alse 
Important that you c«n position 
your patients head easily with 
Synerview. You can cet the right 
scan — the first time. Anc, for 
accurate lownes pro ections, 
Synerview's ultra-sta^le gantry 
can tilt = 20 degrees. 

For a free portfolio of Synerview ' 
nead and body scars, contact 
your local Picker representative, 
or call collect 216/4€ -9100, 

CT Marketing, extension 332. 
Picker Corporation, 595 Miner 
Road, Cleveland, OH 44143. * 
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pend & & development 


(& 
Better contrast media through research 
Laboratoire GUERBET 


° 16-24, rue Jean Chaptal - 93609 Aulnay-sous-Bois - Cedex FRANCE 
Tél. :929.78.37 - Télex : 212382 F. à 


A new standard of accuracy in CT imaging 
GED Nt Generation IV 
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PFIZER 
AS&E 


CT scan of the abdomen. 
The inferior portion of the 
left adrenal gland is well 
visualized as is the vertical 
portion of the superior 
mesenteric artery 
anterior to the aorta. 
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CT scan of the abdomen. 
The spinal cord and 
nerve roots are well 
demonstrated. Note the 
mass at the posterior 
medial aspect of the 
right kidney. 


The superb quality of 
these CT images is clearly 
visible. Here are some 
particulars of the 

design excellence 

that produced them: 
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CT scan of the head. There CT scan of the head. 

is excellent separation of Coronal view. Contrast 
central white and gray enhanced tentorium 
matter. The caudate demonstrated. There is a 
nucleus and basal midline posterior fossa 
ganglia are clearly seen. arachnoid cyst. Note the 


absence of artifacts. 


Continuous detector calibration for ...And freedom 


the most accurate CT numbers and from artifacts 
images available... Pfizer/AS&E Generation 
Pfizer/AS&E 0450. Generation IV. Only the x-ray IV. Where every detector 


tube rotates; the full circle of photon detectors is reviews the entirescan field, 
stationary. All attenuation data are continuously not just a smali portion. The 
referenced to objects of known attenuation within, and ^ Classic image-degrading 
immediately outside, the patient scan field. And each circular artifact ceused by 
“detector is calibrated on every scan—making possibla detectors viewing individual 
JENSET, the precise CT number stabilization system circles within the scan field 

ich eliminates even potential errors in data simply cannot occur. 0450 

quisition. DENSET clearly provides a new Generation IV CT mages are, 
, hension in CT diagnosis—reliable, repeatable by design, freefrom geometric 
imaging across the entire scan field. defects. 





Superior scans from advanced technology 


More efficient detection — 
better dose utilization 


The scintillation crystal/photomultiplier 
detectors used in the Pfizer/AS&E 0450 provide 
you and your patient with optimum dose 
utilization. Because we start with solid crystals, 
having twice the detector efficiency of com- 
parable Xenon chambers at high pressures, 
over 9896 of all x-ray photons striking the crystal 
are detected and contribute to the final image. 


Less noise— better 
contrast resolution 


Of all x-ray detectors, the solid scintillation 
photomultiplier tube combination provides the 
highest signal-to-noise ratio and widest 
dynamic range. Readings are not degraded by 
noise introduced with less sensitive detectors. 
Contrast resolution and range of dose utilization 
are superior by design. 


Faster detector response— 
better spatial resolution 


0450 detectors are sensitive, exhibit fast 
response, and do not become saturated. These 
properties allow data to be collected continu- 
ously instead of at the rate with which the x-ray 
source can be pulsed. The results: more data, 
faster scans and superb spatial resolution. 


Full field resolution— 
image integrity 


Tiny anatomical structures (1-1.5 mm) 
varying only slightly in density are faithfully 
resolved and displayed uniformly over the entire 
scan field even at /owest dose settings. This 
ultra-high fidelity is achieved by using a 
640x512 matrix which is reconstructed from 
more than 700,000 data measurements— 
requiring no extensive “smoothing” software. 
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GED /S:E 0450 


The superior CT scanning 
system you'll want to know 
more about 


Write us for a detailed brochure: 
Pfizer Medical Systems, Inc. 
235 East 42nd Street, New York, NY. 10017 


PFIZER MEDIC, 

A subsidiary of Pfizer Inc. 
235 East 42nd Street, New York, NY 10017 
Telephone: (212) 573-2323 


Telex: 234088 (RCA) 62422 (WUI) 420440 (ITT) E. h: 
e - 
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E x Laser-precise patient alignment. 


Chest-A-Line system from Gammex makes chest 
exams faster and more accurate than ever. 


Safe, precise laser beams project three ve-tical 
lines: two define the lateral edges of the fi m, and 
the center*beam aligns with the patient's spine. 


Any lateral movement or twisting by the petient 
changes the contour of these lines and ale-ts the 
technologist before the exposure is made. So you 


can get an accurately positioned exam every time. 


In fact, you'll probably eliminate enough retakes 
to pay for the system in about three months. 


Gammex also offers laser systems for exact 


alignment of CT and tomography patients. Sensors 
that automatically detect excessive pat ent 
movement are available. And we can provide a 
complete laser alignment system for radiotherapy 
procedures. 


For details on any of these time-saving cost- 
saving systems, call or write Gammex today. 


^ Gammex, inc. 
J : 


Patient Positioning Systems 
6685 N. Sidney PI., Milwaukee, WI 53209 e Phone(414) 228-7400 
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